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NOTES  FROM  THE  LABORATORY 

OF  A 

SUGAR  REFINERY. 

By  WILLIAM  ARNOT,  F.C.S. 


L  Dr.  Schiebler’s  Calcimeter. 

The  almost  daily  use,  for  some  years,  of  Dr.  Schiebler’s 
expeditious  instrument  for  the  estimation  of  carbonic  acid 
in  carbonates,  and  the  invariably  consistent  results  ob¬ 
tained,  have  made  it  quite  a  favourite  with  the  author  of 
these  notes.  Believing  the  instrument  to  be  far  too  little 
known,  he  would  seek  to  call  attention  to  its  value, 
especially  to  those  who  have  the  charge  of  sugar  re¬ 
fineries,  where  the  frequent  estimation  of  calcic  carbonate 
in  animal  charcoal  is  a  desideratum. 

With  a  little  practice,  twelve  or  fourteen  estimations 
may  easily  be  made  in  an  hour ;  and  these,  if  upon  the 
same  finely-powdered  sample,  will,  with  ordinary  care,  be 
found  to  agree  almost  absolutely.  The  saving  of  time  by 
this  process  over  the  most  expeditious  of  the  ordinary 
gravimetric  methods  (which  alone  are  applicable  to  sub¬ 
stances  like  bone-char)  will  be  found  to  be  very  great. 
Starting,  in  each  case,  with  the  sample  in  powder,  the 
difference  in  time  is  such  as  easily  to  repay  the  first  cost 
of  the  instrument  by  a  few  hours  work.  As  the  instru¬ 
ment  is  sold  with  a  normal  weight  and  tables  of  calculated 
results,  no  time  is  lost  in  after  calculations.  The  volume 
of  carbonic  acid,  and  the  temperature  indicated  by  the 
instrument,  are  referred  to  the  tables,  where  the  per¬ 
centage  quantity  of  carbonic  acid  or  calcic  carbonate  is 
at  once  found.  One  great  advantage  of  such  an  expe¬ 
ditious  method  as  this  is  that  there  is  no  temptation  to  be 
satisfied  with  first  results,  as  a  few  minutes  suffice  to 
repeat  the  process.  A  general  description  of  the  instru¬ 
ment  and  process,  in  English,  will  be  found  in  the  last 
edition  of  “  Fresenius  ”  (Quantitative  Part) ;  but  a  perusal 
of  the  original  German  instructions  will  be  found  profit¬ 
able. 

In  most  freshly-burnt  bone-chars,  traces  of  sulphides 
are  to  be  found.  These,  of  course,  vitiate  the  results  ob¬ 
tained  by  Dr.  Schiebler’s  instrument  to  a  trifling  extent ; 
but  the  author  has  not  found,  over  a  wide  experience 
(unless  on  one  occasion),  more  than  0*5  per  cent  of  the 
evolved  gases  to  be  hydric  sulphide;  so  that,  for  all 
practical  purposes,  that  may  be  entirely  overlooked. 

II.  The  Action  of  Finely-Divided  Carbon  on  Solu¬ 
tions  of  the  Chromates  in  PIydrochloric  Acid. 

On  the  occasion  of  finding  excess  of  sulphides  in  a 
sample  of  bone-char,  referred  to  above,  an  effort  was 
made  to  oxidise  the  sulphur  simultaneously  with  the 
evolution  of  the  carbonic  acid  in  the  decomposing  jar,  but 
only  with  indifferent  success.  In  the  course  of  the  ex¬ 
periments,  undertaken  with  that  end  in  view,  a  solution 
of  potassic  bichromate  in  strong  hydrochloric  acid  was 


used.  On  decanting  this  solution  from  the  little  gutta¬ 
percha  tube,  upon  the  powdered  charcoal  in  the  decom¬ 
posing  jar,  instant  and  rapid  disengagement  of  chlorine 
resulted.  It  is  well  known  that  chlorine  is  slowly  evolved 
from  the  solution  referred  to  in  the  cold,  more  rapidly 
when  heat  is  applied,  and  still  more  rapidly  on  the  ad¬ 
dition  of  alcohol  and  some  other  organic  substances.* 
Animal  charcoal,  or  bone-black,  which  produced  the  in¬ 
stantaneous  effect  referred  to,  is  a  very  complex  agent. 
Its  peculiar  action  as  a  decolouriser  is  well  known.  It 
was,  therefore,  a  question  whether  this  was  an  adtion 
analogous  to  decolouration,  or  if  it  was  due  to  the  adtion 
of  some  individual  substance  present  in  the  char.  The 
various  constituents  were  tried,  one  by  one,  in  every  case, 
without  producing  the  result,  unless  with  the  carbon, 
which,  when  as  pure  as  attainable,  produced  the  very 
same  result  as  the  original  powdered  char.  The  char, 
minus  the  carbon  only,  had  no  effedt.  It  was,  therefore, 
clear  that  it  was  the  carbon  which  had  brought  about  the 
instantaneous  decomposition.  This  carbon  exists  in  a 
very  fine  state  of  division.  Its  adtion,  in  this  case,  must 
be  analogous  to  that  of  platinum,  in  mysteriously  deter¬ 
mining  the  decomposition  of  certain  substances,  as  the 
carbon  itself  is  in  no  way  adted  upon.  Further  experi¬ 
ments  were  made,  to  determine  whether  this  adtion  was 
similarly  promoted  by  other  forms  of  carbon.  Many 
varieties,  from  both  vegetable  and  mineral  sources,  were 
tried  ;  but  in  no  case  was  the  decomposition  of  the  chro¬ 
mate  solution  promoted  to  any  appreciable  extent  by  their 
presence.  Charred  blood  was  also  tried,  and  with  more 
success,  though  the  decomposition  was  by  no  means  so 
rapid  as  in  the  case  of  the  bone-char. 

III.  Prejudicial  Action  of  Sulphites  and  Sulphates 
in  the  Refining  Process. 

Besides  the  impurities  natural  to  unrefined  cane  sugars, 
and  which  vary  in  quantity,  and  to  some  extent  in  quality 
also,  according  to  the  care  bestowed  in  the  manufacture 
and  other  local  circumstances, -there  are  not  unfrequently 
present  one  or  more  injurious  agents  which  have  been 
introduced,  not  as  adulterants,  but  to  counteract  some 
adverse  natural  circumstance  or  adtion.  Among  these 
agents  bisulphite  of  calcium  occupies  a  prominent 
position.  In  several  cane-growing  countries,  the  natives, 
or  colonists,  are  dependent,  in  great  measure,  upon  wind 
power  for  the  performance  of  certain  mechanical  opera¬ 
tions  ;  pressing  the  juice  from  the  cane  is  one  0/  these. 
The  canes  being  ripe  and  the  wind  fair,  the  planter  pro¬ 
ceeds  to  cut  down  his  crop  ;  but,  before  this  is  v/ell  ac¬ 
complished,  the  wind  falls  ;  what  is  to  be  done  ?  To  allow 
the  cut  canes  to  lie  in  their  natural  condition  until  a 
favourable  breeze  springs  up,  may  be  to  submit  to  a  very 
serious  loss  of  crystallisable  sugar  by  fermentation. 
To  counteract  this  destructive  process,  bisulphite  of 
calcium,  mixed  with  water  to  the  consistency  of  ordinary 
milk  of  lime,  is  sprinkled  over  the  canes  from  time  to 

*  Grnelin,  Cav.  Stoc.  Trans.,  vol.  iv.,  p.  120, 
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time,  until  the  elements  supply  the  necessary  motive 
power  to  allow  the  pressing  to  proceed.  As  the  pressing 
goes  on,  the  lime  salt  mingles  with  the  juice,  and  is  never 
afterwards  entirely  removed  from  the  manufactured  sugar. 
Much  of  the  raw  sugar  which  arrives  in  this  country,  to 
undergo  the  process  of  refining,  thus  contains  notable 
quantities  of  sulphites  and  sulphates  ;  these  range  in 
quantity  from  the  merest  trace  to  amounts  which  might 
seem  to  some  incredible.  In  these  circumstances  it  be¬ 
comes  important  to  ascertain  the  aCtion  of  these  salts  in 
the  refining  process,  and  their  consequent  effeCt  upon  the 
value  of  sugars  containing  them.  In  the  first  place,  they, 
of  course,  in  common  with  all  other  impurities,  reduce 
the  percentage  quantity  of  saccharine  matter  in  the 
sample  ;  and  as  it  often  enough  occurs  that  the  best  looking 
samples  contain  the  impurities  referred  to  in  greatest 
quantity,  it  is  always  advisable  to  estimate  the  total  im¬ 
purities  previous  to  purchase.  The  sugars  being  blown-up 
and  mechanically  filtered,  are  next  submitted  to  the 
purifying  and  decolourising  aCtion  of  animal  charcoal ;  in 
this  process  a  large  proportion  of  the  sulphites  and  sul¬ 
phates  are  removed  and  retained  within  the  pores  of  the 
char.  The  washing,  to  which  the  char  is  afterwards  sub¬ 
jected,  removes  a  portion  of  these  salts  along  with  other 
impurities,  but  they  are  never  entirely  washed  out.  The 
re-burning  succeeds  the  washing,  and  in  this  process  the 
sulphates,  or  a  portion  of  them,  depending  upon  the  tem¬ 
perature  at  which  the  re-burning  is  conducted  and  other 
minor  circumstances,  are  decomposed  at  the  expense  of 
the  carbon — carbonic  anhydride  being  evolved  and  calcium 
sulphide  formed.  The  char  being  re-burned  and  cooled 
is  ready  for  its  work  of  decolouration  again  ;  the  sugar 
liquors — acid  almost  to  a  certainty — are  run  upon  it,  and 
as  they  pass  through,  decompose  the  calcium  sulphide, 
with  formation  of  hydric  sulphide,  which  the  liquors  ab¬ 
sorb.  There  are  thus  two  prejudicial  effects  produced  : 
first,  the  removal  of  a  portion  of  the  most  valuable  agent  in 
the  char — the  carbon — and  next  the  formation  of  an  agent 
in  the  sugar  solution,  which  is  most  potent  in  promoting 
fermentation,  and  consequent  destrudtion  of  saccharine 
matter.  The  quantity  of  carbon  removed  and  hydric  sul¬ 
phide  produced  by  one  complete  circle  of  the  refining  pro¬ 
cess  is  comparatively  trifling,  but  when  it  is  remembered 
that  the  same  char  is  often  re-burned  and  used  twice  a  week, 
the  ultimate  extent  of  the  injury  can  be  imagined.  From 
extended  personal  observation,  the  author  of  these  notes 
is  satisfied  that  from  io  to  20  per  cent  of  the  decolourative 
power  of  animal  charcoal  may  be  destroyed  in  the  course 
of  twelve  months  by  a  continued  use  of  sugars  containing 
the  agents  referred  to. 

A  little  consideration  will  show,  what  numerous  experi¬ 
ments  have  proved,  that  char  ready  for  re-burning  seldom 
or  never  contains  sulphides,  while  re-burned  char  always 
contains  more  or  less  ;  traces  of  sulphur  compounds  being, 
as  a  rule,  present  in  all  unrefined  sugars. 

Long  experience  and  numerous  experiments  have 
enabled  the  author  to  decide  upon  deductions  to  be  made, 
from  the  marketable  value  of  sugars,  in  proportion  to  the 
quantity  of  sulphates,  &c.,  they  contain.  The  mode  of 
testing  is  exceedingly  simple,  but  as  the  conclusions  come 
to  are  quite  arbitrary,  so  far  as  monetary  figures  are  con¬ 
cerned,  he  would  not  advise  the  unexperienced  to  proceed 
upon  his  system,  but  would  suggest  to  those  interested 
in  the  problem  a  careful  experimental  investigation  of  the 
whole  subject. 

IV.  The  Chemical  Impurities  of  “Low”  Beet 

Sugars. 

As  a  rule,  the  finest  products  of  the  beet  are  manu¬ 
factured  direCtly  into  loaves  in  the  various  beet  growing 
countries  ;  the  second,  or  perhaps  more  frequently,  the 
third  crop  of  crystals  being  exported. 

British  refiners  are  thus  called  upon  to  deal  with  sugars 
containing  large  proportions  of  chemical  impurities,  some 
of  them  very  injurious  to  the  sugar  itself,  while  others 
aCt  most  prejudicially  on  the  charcoal  used  jn  the  refin¬ 


ing  process.  Amongst  these  agents,  sulphates  usually 
hold  a  prominent  place;  it  is  needless  to  say  that  their 
aCtion  is  just  as  injurious  in  the  produCt  of  the  beet  as  in 
that  of  the  cane.  Alkaline  chlorides  also  abound,  and 
their  aCtion  is  at  least  as  injurious  as  that  of  the  sulphates. 
Any  one  who  has  had  the  opportunity  of  observing  beet 
sugar  liquor,  and  cane  sugar  liquor,  of  the  same  original 
colour,  passed  through  separate  cisterns  of  the  same  char¬ 
coal,  must  have  been  struck  with  the  very  great  difference 
in  the  effect  produced:  the  cane  liquor  bright  and  colour¬ 
less,  the  beet  possibly  bright,  but  decidedly  yellow  ;  and 
this  difference  is  rather  increased  than  lessened  by  the 
after  process  of  boiling.  The  share  which  the  alkaline 
salts  have  in  reducing  the  colour  value  of  the  refined  pro¬ 
duct  is  unquestionable,  and  their  injurious  aCtion  does 
not  end  there  ;  they  tend  throughout  the  whole  refining 
process  to  destroy  crystallisable  sugar,  while  their  aCtion  on 
the  charcoal,  unless  when  very  copious  washingis  practised, 
is  very  objectionable.  The  salts  refered  to,  being  fusible, 
the  risk  of  coating  the  char  in  the  re-burning  process  is 
considerable.  Several  otherwise  good  chars,  which  have 
been  sadly  injured  in  this  way,  have  come  under  the 
author’s  observation.  The  practical  point  to  be  observed 
is  this,  that  whereas  even  the  very  lowest  “  beets  ”  com¬ 
mend  themselves  to  the  eye,  in  virtue  of  the  size,  strength, 
and  abundance  of  the  grains  or  crystals,  they  are  often 
so  charged  with  potent  impurities,  as  to  be  entirely  inad¬ 
missible  as  subjects  for  the  British  refiner  to  operate 
upon.  The  evil  effects  of  the  repeated  use  of  such  low 
class  beets,  soon  manifest  themselves  over  the  whole  re¬ 
fining  establishment— not  least  on  the  sale-room  counter. 

The  foregoing  has,  of  course,  little  or  no  reference  to 
the  beautiful  first  products  of  the  beet,  occasionally  im¬ 
ported,  though  even  these  are  tainted,  to  a  greater  or  less 
extent,  with  some  of  the  characteristics  of  the  low  beets. 

In  the  circumstances  here  noted,  it  must  be  manifest  to 
every  refiner,  that  to  purchase  beet  sugars,  or  indeed  any 
sugar,  as  will  be  evident  from  a  perusal  of  the  preceding 
(III.)  note,  by  the  rule-of-thumb  system,  so  generally  pre¬ 
valent,  is,  to  say  the  least  of  it,  very  risky. 

Nothing  but  rigorous  chemical  examination  can  point 
out  the  true  commercial  value  of  unrefined  sugars.  The 
eye  can  deteCt  many  useful  indications  of  quality,  but 
these  ought  always  to  be  supplemented  by  an  investigation 
of  the  qualities  which  do  not  appear  on  the  surface,  and 
which  chemical  analysis  alone  can  reveal. 

Dubrunfaut,  who,  along  with  other  continental  chemists, 
has  made  the  aCtion  of  the  impurities  of  beet  upon  the 
crystallisable  sugar  a  special  study,  has  fixed  upon  a  cor 
efficient  by  which  to  arrive  at  the  quantity  of  extractable 
sugar  contained  in  any  sample  submitted  to  analysis, 
The  removal  of  these  objectionable  salts  has  also  engaged 
the  attention  of  several  eminent  continental  chemists,  and 
from  the  results  obtained,  it  is  manifest  that  other 
methods  of  dealing  with  beet  sugars  must  be  adopted  from 
that  followed  in  the  refining  of  the  produce  of  the  cane, 
We,  in  Britain,  seem  to  have  fallen  asleep  upon  this 
subject.  The  process  of  sugar  refining  is  eminently  g 
chemical  one,  and  at  every  stage  there  is  room  for  in¬ 
vestigation  and  improvement. 


THE  MODE  OF  TESTING  MINERAL  OILS  USED 

FOR  LAMPS. 

By  BENJAMIN  H.  PAUL.,  Ph.D. 

The  degree  of  inflammability  of  the  mineral  oil  now  used 
for  lamps  is  a  character  which  the  chemist  is  sometimes 
called  upon  to  determine ;  and  since  recent  enquiries 
appear  to  indicate  that  there  is  considerable  difference  of 
opinion  as  to  the  mode  in  which  mineral  oil  should  be 
tested  for  the  purpose  of  determining  that  character,  I  have 
thought  that  this  subject,  though  not  one  of  any  scientific 
interest,  would  be  woj;th  fringing  under  the  notice  of  the 
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readers  of  the  Chemical  News,  especially  since  the 
degree  of  inflammability  of  mineral  oil  is  now  attracting 
considerable  attention  in  reference  to  the  question  of 
danger  attending  the  use  of  such  oil  in  lamps. 

All  kinds  of  mineral  oil,  whether  derived  from  coal,  or 
bituminous  shale,  or  from  petroleum,  are,  by  their  nature, 
more  inflammable  than  the  fat  oils,  such  as  sperm  oil  and 
colza  oil,  formerly  used  for  lamps,  that  is  to  say,  they  take 
fire  more  readily  and  at  a  lower  temperature  than  the 
latter;  they  also  differ  from  those  oils  in  being  partially 
volatile  at  a  temperature  which  has  no  similar  effed  upon 
the  fat  oils.  Since  the  vapour  thus  given  off  is  inflammable, 
and,  when  mixed  with  air  in  due  proportion,  capable  of 
exploding,  it  is  evident  that  the  use  of  any  kind  of  hydro¬ 
carbon  oil  requires,  for  both  the  reasons  just  mentioned, 
a  greater  degree  of  care  than  is  necessary  in  the  use  of 
fat  oils. 

In  considering  the  question  of  danger  to  be  appre¬ 
hended  from  the  use  of  mineral  oil  in  lamps,  the  con¬ 
ditions  under  which  it  is  qsed  in  a  general  way  must 
be  taken  into  account ;  and  so  far  as  the  inflammability 
of  the  oil  is  concerned,  the  point  to  ascertain  is  not 
merely  what  oil  may  be  used  without  any  necessary 
danger,  but  what  kind  of  oil  will  answer  the  purpose  for 
which  it  is  required  as  an  illuminating  material  without, 
at  the  same  time,  requiring  any  greater  degree  of  caution 
in  its  use  than  can  fairly  be  expeded  under  the  circum¬ 
stances.  Even  the  more  volatile  portions  of  petroleum 
and  paraffin  oil,  constituting  what  is  generally  termed 
“  spirit,”  or  naphtha,  benzoline,  ligroine,  &c.,  may  be 
burnt  without  any  necessary  danger  in  some  of  the 
ordinary  paraffin  lamps,  which  are  constructed  in  such  a 
manner  that  there  is  no  free  communication  between  the 
flame  and  the  oil  reservoir.  But  this  material,  which 
begins  to  boil  below  ioo°  F.,  and  distils  over  completely 
below  300°  F.,  while  it  is  readily  volatilised  at  the  ordi¬ 
nary  atmospheric  temperature  by  contact  with  air,  is  much 
too  volatile  for  general  use  in  that  way,  except  in  the 
special  form  of  lamp  known  as  the  “  sponge  lamp  and, 
for  that  reason,  it  can  scarcely  be  regarded  as  a  suitable 
material  for  burning  in  what  is  termed  the  paraffin-oil  lamp. 
The  faCt  that  it  can  be  used  in  this  way  serves  merely  to 
show  that  any  danger  attending  the  use  of  mineral  oil 
in  lamps  is  less  referable  to  its  volatility  and  greater  in¬ 
flammability,  as  compared  with  fat  oils,  than  it  is  to  care¬ 
lessness,  or  misuse,  and  the  negleCt  of  those  precautions 
which  the  nature  of  this  material  renders  indispensable. 
But,  though  the  possibility  of  improper  usage  cannot 
reasonably  be  regarded  as  justifying  any  considerable  re¬ 
strictions  in  the  application  of  a  material  so  useful  as 
mineral  oil,  still  some  allowance  requires  to  be  made  for  it ; 
and  since,  in  this  respeCt,  the  degree  of  inflammability  is  the 
character  of  the  greatest  importance,  it  is  customary,  in  the 
operation  ofrefining,  to  separate  andexclude  from  the  oil  to 
be  used  for  ordinary  lamps,  a  certain  amount  of  the  more 
volatile  hydrocarbons  contained  in  the  crude  petroleum  or 
paraffin  oil.  The  extent  to  which  this  is  done  is  not  in  all 
cases  the  same,  and  there  is  some  difference  of  opinion  as  to 
what  should  be  the  minimum  degree  of  inflammability  of 
the  oil,  or  the  minimum  temperature  at  which  it  should 
be  capable  of  giving  of  inflammable  vapour,  in  order  to 
ensure  for  it  such  a  degree  of  safety  as  would  be  consistent 
with  the  general  circumstances  under  which  it  is  used  in 
lamps  and  kept  as  a  commodity  in  shops.  By  some,  it  is 
considered  that  when  a  flame  is  brought  into  adual 
contaCl  with  the  oil,  heated  in  an  open  capsule,  it  ought 
not  to  take  fire,  so  as  to  continue  burning,  until  the 
temperature  reaches  130°  F.  Others,  again,  consider 
that,  if  it  does  not  take  fire  at  a  temperature  below  ioo°  F., 
it  is  of  a  character  fit  to  meet  all  requirements. 

Hitherto,  far  less  attention  has  been  paid  to  the  degree 
of  inflammability  of  mineral  oil  than  to  the  absence  of 
smell  and  colour.  It  has  also  been  customary  in  different 
countries  to  use  oil  differing  widely  in  regard  to  the  tempera¬ 
ture,  at  which  it  would  take  fire.  Some  years  ago,  the  oil 
generally  consumed  in  this  county  had  a  very  high  firing 


point,  and  it  was  customary  to  test  it  by  observing  how 
long  it  would  bear  contact  with  the  flame  of  a  match 
without  taking  fire,  or  more  accurately  by  observing  the 
temperature  at  which  it  took  fire  and  continued  to  burn. 
This  temperature  was  generally  from  120°  to  130°  F.,  and 
sometimes  it  was  as  high  at  150°  F.  The  oils  manufac- 
faCtured  about  eight  years  ago,  from  Rangoon  petroleum, 
and  from  coal  or  bituminous  shale,  were  of  this  kind. 
On  the  Continent,  oil  inflammable  at  a  much  lower  tem¬ 
perature  has  generally  been  preferred. 

After  the  introduction  of  American  petroleum,  there 
was  a  marked  difference  in  the  character  of  the  imported 
lamp  oil  manufactured  from  this  material,  so  far  as  regards 
the  degree  of  inflammability,  and  it  would  often  take  fire 
at  a  temperature  little  above  ioo°  F.  During  the  last 
three  years,  the  firingpoint  of  this  oil  has  been  still  further 
reduced,  and  probably  the  greater  part  of  the  lamp  oil  im¬ 
ported  from  America  and  made  from  petroleum,  which 
has  been  consumed  during  that  period  has  had  a  firing 
point  below  ioo°  F.,  sometimes  considerably  lower. 

In  addition  to  the  differences,  both  of  opinion  and 
practice,  in  regard  to  the  degree  of  inflammability  of 
mineral  lamp  oil,  there  are  also  similar  differences  as  to 
the  mode  of  determining  this  character,  and  as  to  what  is 
to  be  regarded  as  the  firing  point. 

This  oil  being  in  all  cases  a  mixture  of  several 
hydrocarbons  belonging  to  the  paraffin  series  chiefly,  and 
varying  in  their  boiling  points  from  about  200°  to  upwards 
of  700°  F.,  the  temperature  at  which  it  begins  to  give  off 
vapour  will  depend  upon  the  boiling  points  of  the  more 
volatile  hydrocarbons,  and  upon  the  amount  of  them  con¬ 
tained  in  the  oil.  Consequently,  when  the  oil  is  gradually 
heated  in  contad  with  air,  and  a  flame  is  brought  near  the 
surface  from  time  to  time,  there  is  always  a  little  momen¬ 
tary  flash,  produced  by  the  vapour  taking  fire;  and  this 
happens  some  time  before  the  oil  attains  the  temperature 
at  which  it  takes  fire  itself,  and  continues  to  burn.  The 
difference  between  the  temperature  at  which  the  tem¬ 
porary  flash  takes  place,  and  that  at  which  the  oil  takes 
fire,  will  amount  to  from  10  to  20  degrees  Fahrenheit. 

Upon  the  assumption  that  an  explosive  mixture  of  oil 
vapour  and  air  may  be  formed  within  the  reservoir  of  a 
lamp,  it  has  been  urged  that  the  temperature  of  the  oil 
when  this  temporary  flash  takes  place  should  be  con¬ 
sidered  as  the  firing  point  of  the  oil. 

The  quantity  of  vapour  given  off  by  mineral  oil  at  the 
temperature  when  the  first  temporary  flash  takes  place,  is 
generally  very  small,  even  when  the  oil  itself  takes  fire  at 
ioo°  F.  ;  and  as  the  oil  in  the  glass  reservoir  of  a  paraffin 
lamp,  while  it  is  burning,  seldom  acquires  a  temperature 
more  than  about  ten  degrees  above  that  of  the  surround¬ 
ing  atmosphere,  there  would  not  be  much  probability  of 
any  such  quantity  of  vapour  being  produced  within  the 
reservoir  as  could  give  rise  to  explosion  by  contaCl  with 
flame.  In  regard  to  this  point,  however,  the  construction 
of  the  lamp  is  of  considerable  importance.  In  some  lamps 
the  pin  by  which  the  height  of  the  wick  is  adjusted  is  so 
arranged  that  there  is  free  communication  between  the 
flame  of  the  lamp  and  the  oil  reservoir,  and  between  the 
two  there  is  a  small  metal  chamber,  with  a  hole  at  the 
side,  through  which  the  pin  passes.  This  chamber,  in 
common  with  the  other  brass  fitting  of  the  lamp,  being 
heated  to  a  temperature  much  above  ioo°  F.,  will  of  course 
become  filled  with  vapour  given  off  from  the  oil  as  it 
passes  up  through  the  wick  ;  and  that  vapour,  by  mixing 
with  air,  may  form  an  explosive  mixture  in  the  immediate 
neighbourhood  of  the  flame.  In  other  lamps  the  pin  is 
fitted  in  such  a  way  that  there  cannot  be  any  accumu¬ 
lation  of  oil  vapour  near  the  flame,  and  there  is  not  any 
communication  between  the  flame  and  the  reser/oir,  ex¬ 
cept  through  the  tube  in  which  the  wick  is  placed.  The 
latter  form  of  lamp  is  in  this  respeCt  much  preferable  to  the 
other,  and  it  is  the  only  kind  of  lamp  in  which  a  very 
valatile  oil  can  be  burnt.  But  the  fad  of  most  im¬ 
portance  in  regard  to  the  determination  of  the  inflama- 
bility  of  mineral  by  the  “  flashing  point”  is  that  the  result 
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obtained  with  a  given  sample  of  oil  in  this  way,  may  vary 
several  degrees,  according  to  the  mode  in  which  the  test 
is  applied.  If  the  surface  of  the  oil  is  freely  exposed  to 
the  air,  in  an  open  vessel,  such  as  a  shallow  capsule,  the 
firing  point  of  the  vapour  may  be  found  to  be  some  de¬ 
grees  higher  than  when  the  test  is  applied  in  a  small  wide- 
mouthed  bottle,  or  in  the  reservoir  of  a  paraffin  lamp,  half- 
filled  with  the  oil. 

The  difference  before  referred  to  between  the  tempera¬ 
ture  at  which,  in  testing  oil  to  ascertain  the  firing  point, 
the  temporary  flash  takes  place,  and  that  at  which  the  oil 
itself  takes  fire  and  continues  to  burn,  also  depends 
very  much  upon  the  mode  in  which  the  experiment  is 
made.  With  a  shallow,  open  basin,  the  difference  is 
much  less  than  it  is  when  a  wide-mouthed  bottle  or  a 
small  lamp -reservoir  is  used.  The  more  freely  the  sur¬ 
face  of  the  oil  is  exposed  to  the  atmosphere,  the  lower 
will  be  the  temperature  at  which  it  takes  fire  ;  while,  on 
the  contrary,  the  less  freely  it  is  exposed,  the  lower  will 
be  the  temperature  at  which  the  vapour  given  off  takes 
fire.  Consequently,  in  fixing  a  point  of  temperature  as 
the  minimum  at  which  either  the  oil  itself  or  the  vapour 
it  gives  off,  should  take  fire  by  contact  with  flame,  it  is 
necessary  that  the  conditions  under  which  the  experiment 
is  to  be  made  should  be  precisely  defined,  and  that  the 
testing  of  oils  should  always  be  conducted  in  the  same 
manner,  so  as  to  obtain  uniform  and  corresponding  results. 
It  is,  of  course,  desirable,  also,  that  these  conditions 
should  assimilate  as  much  as  possible  to  those  obtaining 
in  a  paraffin-oil  lamp  when  it  is  burning,  since  any  danger 
that  might  arise  from  the  inflammability  of  the  oil  would 
exist  chiefly  in  the  ordinary  use  of  this  material  in  lamps. 

It  is  singular,  however,  that  the  Adt  passed  in  1868,  to 
amend  the  Petroleum  Adt  of  1862,  prescribes  a  mode  of 
testing  mineral  oil  under  conditions  that  are  the  diredt  oppo¬ 
site  of  those  prevailing  in  the  use  of  the  oil.  While  a 
mineral  oil  lamp  is  in  use,  the  oil  is  heated  in  a  closed 
vessel  partly  filled  with  air,  which  thus  becomes  charged 
with  oil  vapour,  proportionately  to  the  volatility  of  the 
oil,  or  part  of  it,  and  to  the  temperature  the  oil  is  raised 
to.  Any  oil  vapour  given  off  is  confined  ;  and,  if  the  oil 
be  sufficiently  volatile  or  sufficiently  heated,  such  for¬ 
mation  of  oil  vapour  may  result  in  the  production  of  an 
explosive  mixture  within  the  oil-reservoir  of  a  lamp. 

On  the  contrary,  in  testing  mineral  oil  according  to  the 
directions  given  in  the  Schedule  appended  to  the  Adi  of 
1868,  the  oil  is  heated  in  an  open  vessel,  with  the  surface 
freely  exposed  to  the  atmosphere.  Under  these  con¬ 
ditions,  any  oil  vapour  formed  is  liable  to  diffuse  away 
into  the  surrounding  air,  and  become  thus  so  much  diluted  as 
to  lose  its  inflammable  character.  Consequently,  the 
temperature  at  which  the  momentary  flash  takes  place 
with  any  given  sample  of  oil  when  a  flame  is  brought 
near  its  surface,  will  be,  for  that  reason,  higher  than  when 
the  escape  and  dilution  of  the  oil  vapour  is  prevented — 
as  in  a  paraffin  lamp,  or  by  making  the  test  in  a  partially- 
closed  vessel. 

A  still  more  serious  interference  with  the  results  of  the 
test  would  be  experienced  if  the  operation  were  condudled  in 
a  place  exposed  to  draughts  ;  and  probably  much  of  the 
discrepancy  in  the  results  of  oil-tests  has  arisen  in  this 
way. 

But  there  is  yet  another  source  of  discrepancy  in  the 
results  of  tests  made  in  accordance  with  the  directions  of 
the  Petroleum  Adi,  and  one  which  is  of  far  more  im¬ 
portance,  because  no  notice  is  taken  of  it  in  those  direc¬ 
tions,  and,  consequently,  its  influence  may  be  greater  or 
less  according  to  accident  or  to  the  practice  of  the 
operator.  This  source  of  error  lies  in  the  rate  at  which 
the  oil  is  heated,  or  the  time  occupied  in  making  a  test. 
All  that  the  Adi  directs  in  this  respect  is  that  “  a  small 
flame  shall  be  applied  to  the  bottom  of  the  outer  vessel,” 
which  serves  as  a  water-bath,  and  that  this  vessel  “  shall 
be  filled  with  cold,  or  nearly  cold,  water.”  Both  these 
directions  are  extremely  vague.  But,  leaving  out  of  con¬ 
sideration  any  difference  that  might  arise  from  using 


“  cold  ”  water  at  40°  F.,  or  “  nearly  cold  water”  at  70°  F., 
the  rate  of  heating  the  oil  from  either  temperature  up  to 
ioo°  F.  has  such  an  influence  on  the  result  obtained  that 
there  may  be  a  difference  of  quite  50  in  the  flashing  point 
of  a  given  sample  of  oil,  accordingly  as  the  heating  is 
made  to  occupy  a  longer  or  shorter  time  ;  and  this  will 
be  the  result,  even  though  a  “small  flame  ”  be  used  in 
both  cases.  Some  experiments  I  have  recently  made 
show  that  there  is  a  possibility  of  even  greater  variation 
in  the  result  obtained  as  the  “  flashing  point  ”  of  one  and 
the  same  sample  of  oil. 

Such  a  defedl  as  this  in  the  prescribed  mode  of  testing 
mineral  oil  leaves  the  pradlice  of  this  test  entirely  subjedl 
to  the  option  or  fancy  of  the  operator;  and  it  is  alone  suffi¬ 
cient  to  render  the  application  of  the  test  totally  useless  for 
the  purpose  of  determining  the  charadter  of  mineral  oil  in 
regard  to  inflammability,  and  worse  than  useless  for  all 
the  purposes  of  the  Petroleum  Adi,  besides  rendering  this 
Adi  and  its  application  a  possible  source  of  serious  in¬ 
convenience  to  those  engaged  in  the  mineral  oil.  On 
these  grounds  alone,  therefore,  there  seems  to  be  ample 
need  for  a  revision  of  the  law,  and  for  the  adoption  of  a 
more  suitable  test. 

Analytical  Laboratory, 

150,  Fenchurch  Street,  E.C. 


ON  CHEMICAL  EQUILIBRIUM. 

Influence  of  Pressure  on  the  Reaction  between 
Carbon  and  Hydrogen. 

By  M.  BERTHELOT. 


The  play  of  conflidling  chemical  readtions,  and  the  equi¬ 
librium  established  between  them,  are  simplest,  theoreti¬ 
cally,  when  such  readtions  are  developed  in  homogeneous 
systems,  entirely  gaseous,  or  even  entirely  liquid,  and 
capable  of  remaining  homogeneous  during  the  whole  dura¬ 
tion  of  the  experiment. 

Under  these  conditions,  all  the  readting  particles  remain 
in  complete  and  unceasing  contadl,  no  secondary  com¬ 
plication  occurring  to  withdraw  one  of  them  from  the 
field  of  chemical  adtion.  Not  so  in  the  case  of  readtions 
which  take  place  between  a  gas,  or  liquid,  and  a  solid  ; 
under  these  circumstances,  readtion  occurs  only  at  the 
points  of  contadl,  which  undergo  the  influence  of  numerous 
physical  conditions,  accessory  and  foreign  to  true 
chemical  adtion,  which  they  tend  to  complicate. 

Meanwhile,  the  principal  masses,  separated  from  each 
other  by  the  gaseous  state  of  the  one,  opposed  to  the 
solubility  of  the  other,  remain  neutral  and  inadtive. 

The  homogeneous  system  is,  therefore,  in  my  opinion, 
the  best  adapted  for  the  theoretical  study  of  affinities — 
that  is,  the  study  of  those  forces  which  determine  chemical 
combinations  and  decompositions. 

From  this  point,  my  researches  commenced  upon  the 
study  of  affinities,  examined  in  ethereal  readtions,  which 
present  a  type  of  slow  progressive  adtion  and  of  adtion 
limited  by  inverse  readlion. 

Ethereal  readtions  may  be  examined  by  an  entirely 
gaseous  system,  or  by  one  wholly  liquid  and  permanently 
homogeneous.  Their  charadteristic  equilibrium  varies 
continually  with  the  relative  proportions  of  readtingbodies, 
contrary  to  what  occurs  in  readtions  of  acids  on  bases. 
It  also  varies  continually  in  gaseous  systems,  according 
to  the  pressure — that  is,  according  to  the  condensation 
Of  matter,  but  it  is  independent  of  temperature  between 
the  limits  of  zero  and  280°. 

The  fundamental  condition  of  homogeneity  is,  perhaps, 
fulfilled  by  readtions  effedted  on  the  gaseous  system  under 
lively  combustion,  such  as  were  studied  with  such  advan¬ 
tage  by  M.  Bunsen.  Here  the  readtions  are  abrupt,  and 
occur  almost  instantaneously  :  the  equilibrium  which 
generally  arises  between  contrary  adtions  no  longer  obeys 
the  laws  of  continuity,  but  varies  after  the  manner  of 
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chemical  equivalents.  When  the  proportions  of  reading 
bodies  change  progressively — as,  for  instance,  in  systems 
formed  of  hydrogen,  oxide  of  carbon,  and  oxygen,  on  the 
contrary,  the  relative  proportions  of  products  formed  vary 
by  abrupt  leaps. 

The  relation  between  the  entire  volume  of  a  mixture 
of  combustible  gas  and  that  of  the  portion  which  will 
produce,  at  a  given  temperature,  a  new  composition,  also 
varies  by  abrupt  jumps,  when  the  temperature  is  gradually 
made  to  vary  by  introducing  into  the  mixture  an  inert 
gas.  There  will  then  exist  several  intervals  of  tempera¬ 
ture,  more  or  less  great,  between  which  the  limit  of  the 
readion  is  independent  of  changes  of  temperature.  To 
establish  a  complete  parallel  between  ethereal  readions. 
and  those  of  the  gaseous  systems,  the  influence  of  pres¬ 
sure  upon  the  latter  must  be  ascertained. 

Between  acetylene,  hydrogen,  and  carbon  reduced  to 
vapour  by  the  eledric  arc,  or  spark,  such  an  equilibrium 
is  established  that  a  mixture  of  acetylene  and  hydrogen, 
made  in  suitable  proportions,  remains  unaltered  by  the 
spark.  If,  on  the  contrary,  acetylene  predominates,  it 
decomposes  until  the  above-mentioned  proportions  are 
reproduced.  These  fads  were  established  in  a  previous 
communication  ;  since  then,  I  have  submitted  a  mixture 
of  acetylene  and  hydrogen  to  the  adion  of  the  spark  under 
different  pressures.  This  is  my  method  of  operation  : — 

The  gases  were  contained  in  large  eprouvettes,  into 
which  were  passed  gas  tubes,  bent  round  and  traversed 
by  thick  platinum  wire.  The  spark  produced  by  a  strong 
indudion  coil  passed  dired  between  the  platinum  wires, 
without  breaking  upon  the  glass  or  any  other  cold  body 
capable  of  suddenly  condensing  the  carbon  vapour.  The 
pressure  was  measured  diredly  by  the  height  of  a  column 
of  mercury,  and  the  mixture  was  analysed  every  hour, 
until  the  composition  remained  invariable  during  three 
consecutive  tests.  In  the  experiments  made  under  very 
feeble  pressure,  it  was  necessary  to  repeatedly  cleanse 
the  eprouvettes  containing  the  gaseous  mixture,  and,  even 
then,  to  rejed  the  first  trials,  because  the  formation  of  a 
small  quantity  of  oxide  of  carbon  proved  the  introdudion 
of  small  quantities  of  air,  or  of  moisture  contained  with 
the  mercury.  This  oxide  of  carbon  disappeared  after  the 
second  or  third  trial,  on  care  being  taken  to  preserve  from 
contad  with  the  air  the  interior  of  the  eprouvette  and 
the  tubes  which  conduded  into  it  the  platinum  wire.  The 
following  results  were  obtained  : — 
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The  pressure  was  not  reduced  further,  because  the 
volume  of  gas  under  treatment  would  have  been  too  small 
for  corred  analysis. 

These  numbers  prove  that  the  equilibrium  between 
the  carbon,  hydrogen,  and  acetylene  remained  fixed  at 
the  same  limit  (i2‘o)  for  pressures  which  varied  from 
0*41  m.  to  3-46  m.,  that  is  to  say,  as  1  is  to  8L 

The  increase  of  pressure  has  no  effed  but  to  augment 
extremely  the  resistance  to  the  passage  of  the  spark,  and 
also  its  brilliancy.  According  to  my  experience,  this  in¬ 
crease  of  brilliancy  does  not  correspond  with  any 
change  in  the  composition  of  the  gas  traversed  by  the 
spark. 

Even  the  rapidity  of  decomposition,  which  causes  the 
disappearance  of  the  excess  of  acetylene  under  treatment, 
does  not  appear  to  vary  much  with  pressure,  as  far  as  it 


was  possible  to  judge  under  the  circumstances.  Below 
0*41  m. — that  is,  at  0-31  m. — the  limit  is  suddenly  brought 
down  to  6-5 — viz.,  half  the  preceding  one.  At  0-23  m., 
the  limit  is  suddenly  reduced  to  the  qnarter  of  it,  and 
remains  the  same,  at  least  to  o-io  m. 

Thus,  while  the  pressure  varies  continually,  the  equi¬ 
librium  between  the  acetylene,  carbon,  and  hydrogen 
changes,  [by  sudden  leaps,  in  ratios  which  are  multiples 
of  each  other. — Comptes  Rendus ,  vol.  lxviii.,  p.  810. 


ON  THE 

MICROSCOPICAL  EXAMINATION  OF  MILK 
UNDER  CERTAIN  CONDITIONS.* 

By  J.  B.  DANCER,  F.R.A.S. 


In  August  and  September  last  an  account  appeared  in 
one  of  the  newspapers  (and  also  in  other  periodicals), 
which  had  been  copied  from  the  Journal  des  Connais- 
sances  Medicates,  of  some  microscopical  observations 
made  by  M.  V.  Essling  on  Milk,  in  which  the  author 
stated  that  “  if  the  surface  of  fresh  cream  be  examined 
under  the  lens,  one  perceives,  amid  myriads  of  milky  and 
fatty  globules,  a  number  of  either  round  or  oblong  cor¬ 
puscles,  sometimes  accompanied  with  finely  dotted 
matter,  being  neither  more  nor  less  than  germinative 
masses  of  vibrios — just  what  is  seen  in  most  substances 
in  a  state  of  putrefaction.  In  summer  these  corpuscles 
make  their  appearance  within  15  or  24  hours  after  milk¬ 
ing;  in  winter  they  will  be  perceptible  after  the  lapse  of 
two  or  three  days.  If  the  observation  be  continued  until 
the  moment  of  coagulation,  we  see  these  corpuscles  in¬ 
crease  in  number,  bud,  form  ramified  chains,  and  at 
length  be  transformed  into  regular  mushrooms  or  filaments 
composed  of  cells  placed  end  to  end  in  simple  series,  and 
supporting  at  their  extremities  a  spherical  knob  filled 
with  granulous  matter.  M.  V.  Essling  thinks  that  they 
may  be  classified  among  the  Ascophora.  But  the  impor¬ 
tant  point  is,  that  the  first  appearance  of  these  spores 
occurs  before  the  milk  gets  sour,  and  as  this  substance  is 
almost  the  exclusive  aliment  of  children,  there  is  reason 
to  suppose  that  many  of  the  gastric  affections  to  which 
they  are  subject  are  owing  to  this  state  of  the  milk.  To 
prevent  these  evil  consequences,  M.  V.  Essling  recom¬ 
mends  the  milk  to  be  drunk  as  soon  as  possible  after 
extraction,  and,  at  all  events,  to  keep  it  closely  bottled 
during  the  interval,  so  as  to  keep  out  the  smallest  particle 
of  air.  Moreover,  the  temperature  should  be  kept  as 
nearly  as  possible  the  same  as  that  which  the  milk  had  in 
the  teats.” 

Having  for  many  years  been  familiar  with  the  micro¬ 
scopical  °appearance  presented  by  milk  and  cream,  and 
not  having  seen  the  changes  as  described  by  M.  V.  Ess¬ 
ling,  I  was  desirous  of  satisfying  myself  on  this  point, 
more  especially  as  it  affeCted  a  very  important  article  of 
food.  The  composition  of  ordinary  milk,  as  stated  by 
Fownes,  is  as  follows  : — 


Water . 873-00 

Butter .  30-00 

Casein .  48-20 

Milk  sugar .  43’9° 

Phosphate  of  lime .  2-31 

Phosphate  of  magnesia .  0-42 

Phosphate  of  iron  .  0-07 

Chloride  of  potassium  .  i*44 

Chloride  of  sodium .  0-24 


Soda  in  combination  with  casein  . .  0-42 


iooo-oo 


*  Read  before  the  Manchester  Literary  and  Philosophical  Society, 
'  November  30th,  1869. 
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Action  of  Cyanogen  on  Anthranilic  Acid. 


Composition  of  casein  in  100  parts  : — 


Carbon .  53-83 

Hydrogen .  7-15 

Nitrogen  .  15-64 


Oxygen  ] 
Sulphur  J 


IOO'OO 

Composition  of  albumen  in  100  parts  : — 


Carbon .  53*5 

Hydrogen  .  7-0 

Nitrogen  .  15-5 

Oxygen .  22-0 

Phosphorus .  0-4 

Sulphur .  i*6 


IOO'OO 

Casein  and  animal  albumen  are  remarkably  similar  in 
composition  ;  casein  differs  in  not  being  coagulated  by 
heat,  and  is  precipitated  by  acetic  acid.  Certain  animal 
substances  cause  its  coagulation,  such  as  the  dried 
stomach  of  the  calf,  known  as  rennet,  used  in  the  manu¬ 
facture  of  cheese. 

When  a  thin  film  of  milk  is  examined  with  the  micro¬ 
scope,  it  is  found  to  be  a  transparent  fluid,  in  which  are 
floating  numerous  transparent  glcbules  of  fat;  these  are 
surrounded  by  a  thin  pellicle,  and  when  this  pellicle  is 
broken  mechanically,  as  by  churning,  the  fat  is  liberated 
and  forms  butter.  The  fluid  part  consists  of  casein, 
saccharine  matter,  and  salts  in  solution.  The  proportion 
•f  these  organic  principles  varies  in  different  animals, 
and  also  in  the  same  animal  when  fed  under  different 
conditions.  Human  milk  usually  contains  a  larger  pro¬ 
portion  of  sugar  than  cow  milk,  and  is  coagulated  with 
greater  difficulty.  It  is  well  known  that  the  secretion 
and  quality  of  milk  is  influenced  by  the  mental  emotions. 
Milk  as  obtained  in  towns  is  frequently  adulterated,  and 
as  foreign  matter  would  alter  its  microscopical  character¬ 
istics,  it  was  necessary  to  procure  pure  milk.  One  of  our 
members,  Mr.  Kipping,  kindly  supplied  me  with  a  bottle 
of  fresh-drawn  milk.  The  cow  had  calved  about  three 
months  previously,  and  had  been  fed  on  grass,  bran,  and 
bean-flour.  This  milk  was  examined  soon  after  I  received 
it,  and  was  found  to  be  very  rich  in  oleaginous  globules, 
forming  a  plentiful  supply  of  cream.  There  was  no 
appearance  of  dotted  matter  or  any  fungoid  growth  when 
examined  by  powers  varying  from  200  to  1500.  The 
smallest  oil  globules  exhibited  (as  usual)  great  molecular 
activity.  A  bottle  was  filled  with  some  of  this  milk  and 
securely  corked  ;  other  portions  of  the  milk  were  placed  in 
open  cups  ;  one  cup  was  kept  in  a  cabinet  which  was 
closed  during  the  day,  the  milk  of  the  second  cup  was 
placed  in  a  closet,  the  atmosphere  of  which  I  knew  to  be 
favourable  to  the  growth  of  fungi,  the  Mucor  Mucedo 
being  the  most  abundant  and  of  the  same  family  as  that 
mentioned  as  having  been  found  in  cream  by  M.  V.  Ess- 
ling.  The  milk  in  the  bottle  and  that  in  the  cups  was 
examined  daily,  precautions  being  taken  to  close  the 
bottle  speedily  after  a  portion  was  removed.  On  the 
third  day,  the  milk  in  the  open  cups  was  sour  to  the  smell, 
but  no  change  appeared  visible  under  the  microscope;  the 
upper  portion  of  the  milk  in  the  bottle  had  become  very 
rich  in  oil  globules  by  the  formation  of  cream.  On  the 
fourth  day,  the  casein  had  coagulated  in  the  milk  in  the 
open  cups,  and  the  flaky  precipitate  was  visible  under  the 
microscope ;  the  pellicle  surrounding  the  oil  globules  now 
appeared  to  be  very  easily  ruptured,  and  with  the  slightest 
pressure  some  of  the  globules  could  be  joined  together — 
sometimes  a  number  of  globules  which  had  been  ranged 
in  line  by  a  current  would  coalesce  by  a  slight  movement 
of  the  fluid,  and  form  an  elongated  mass.  Fifth  day,  no 
appreciable  alteration.  Sixth  day,  the  milk  which  had 
been  placed  in  the  closet  had  patches  of  mould  visible  on 
its  surface  ;  a  microscopical  examination  of  this  mould 
showed  it  to  be  the  Mucor  Mucedo,  such  as  I  had  fre¬ 
quently  found  on  fruit  which  had  been  left  in  this  closet. 


The  fungi  appeared  on  the  surface  only,  no  trace  of  it 
could  be  found  in  the  milk  taken  from  various  depths. 
The  milk  in  the  cup  kept  in  the  cabinet  exhibited  no 
appearance  of  the  Mucor  Mucedo  or  any  other  vegetable 
or  animal  organism;  it  had  become  thickened  into  a  pasty 
mass,  with  an  intensely  sour  odour.  These  observations 
were  continued  for  eleven  days,  and  the  only  difference 
observable  was  in  the  oil  globules — they  began  to  lose 
their  spherical  form,  as  if  the  investing  pellicle  had  been 
weakened  in  parts  and  had  become  expanded. 

These  experiments  were  repeated  with  a  second  supply 
of  milk,  which  Mr.  Kipping  kindly  supplied,  and  the  results 
were  alike  in  both  cases.  The  range  of  temperature 
during  the  experiments  was  from  45°  to  63°  F.  These 
experiments  would  lead  me  to  believe  that  vegetable  organ¬ 
isms  do  not,  as  a  rule,  make  their  appearance  in  pure 
unadulterated  milk,  unless  it  is  exposed  for  some  time  to 
atmospheric  influences ;  most  probably  the  spores  are 
supplied  by  the  atmosphere.  Further  experiments  are 
wanting  to  decide  the  question.  The  microscopical 
examinations  should  be  continued  in  hot  weather.  I 
hope  to  be  able  to  resume  the  enquiry  next  summer  under 
different  conditions,  which  have  suggested  themselves 
during  the  examinations  I  have  detailed.  In  any  case, 
M.  V.  Essling’s  suggestion  to  bottle  the  milk  is  very 
good,  and,  in  my  opinion,  cream  pans  with  covers  would 
be  a  very  great  improvement  on  the  open  ones  as  at 
present  employed,  at  the  same  time  having  due  regard  to 
the  cleanliness  of  the  apartment  and  vessels  in  which  the 
milk  is  kept. 

In  a  microscopical  examination  such  as  I  have  recorded 
it  is  quite  necessary  to  have  pure  materials.  The  milk  as 
supplied  by  vendors  we  know  to  be  very  frequently  adul¬ 
terated,  and  the  most  simple  and  easy  method  is  by  the 
addition  of  water.  We  know  also  that  in  towns  where  the 
water  has  a  high  charadter  for  purity,  it  sometimes  happens 
in  dry  hot  weather  the  reservoirs  are  charged  with  vege¬ 
table  and  animal  organisms.  Milk  may  not  always  have 
town’s  water  added  to  it  ;  in  this  case  there  may  be  an 
extra  quantity  of  vitalised  matter  introduced.  What  a 
surprising  account  a  microscopist  might  furnish  from  the 
examination  of  milk  containing  such  an  importation  !  In 
the  cold  weather,  such  as  we  have  at  present,  animal 
organisms  are  not  so  abundant,  and  this  may  account  for 
their  absence  from  a  sample  of  milk  obtained  in  this 
town,  in  which  I  found  Algce,  but  not  belonging  to  the 
pure  milk.  One  curious  circumstance  was  noticed  in  this 
milk,  no  Mucor  Mucedo  appeared  in  or  on  it,  although 
exposed  in  the  closet  for  the  same  length  of  time  as  Mr. 
Kipping’s  milk,  which  showed  signs  of  this  growth  on  the 
sixth  day,  and  on  the  twelfth  day  the  town  milk  had  none 
visible.  I  may  mention  that  pure  milk  in  a  bottle  securely 
c  o  ked  remained  fresh  twelve  days  ;  possibly  the  low 
temperature  favoured  its  preservation. 


ON  THE 

ACTION  OF  CYANOGEN  ON  ANTHRANILIC 

ACID.* 

By  P.  GRIESS,  F.R.S. 

Some  time  ago,f  I  pointed  out  the  adtion  which  takes 
place  when  cyanogen  gas  is  passed  into  an  acoholic  solu¬ 
tion  of  amidobenzoic  acid.  The  principal  produdt  of  this 
reaction  is,  as  I  have  shown,  a  yellow  compound  of  cya¬ 
nogen  and  amidobenzoic  acid,  of  the  formula — 

C7H5(NH2)02,2CN, 

which  separates  in  large  quantities  as  soon  as  the  alcoholic 
solution  of  amidobenzoic  acid  is  nearly  saturated  with 
cyanogen.  When  anthranilic  acid  (a  body  isomeric  with 
amidobenzoic  acid)  is  submitted,  under  the  same  con¬ 
dition,  to  the  same  reagent,  a  totally  different  reaction 

*  A  paper  communicated  to  the  Royal  Society. 

4  Zeitschrift  fur  Chemie,  new  series,  vol,,  iii.,  p.  533,  and  vol.  iv., 
p.  389. 
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takes  place.  In  this  case,  the  solution  remains  either 
perfectly  clear,  or  only  traces  of  a  similar  yellow  com¬ 
pound  are  precipitated.  By  allowing  the  alcoholic  solu¬ 
tion  of  anthranilic  acid  saturated  with  cyanogen  to  stand 
for  several  days,  the  acid  is  almost  entirely  converted  into 
anew  compound  of  the  empirical  formula  CIOHION202 ; 
two  other  new  compounds  (an  acid  and  an  indifferent 
body)  are  at  the  same  time  formed.  It  is  worthy  of  re¬ 
mark  that  none  of  these  compounds  are  isomeric  with 
any  of  the  bodies  which,  by  the  same  process,  are  formed 
from  amidobenzoic  acid.  Each  of  them  belongs  to  a 
different  type. 

I  propose,  on  this  occasion,  to  treat  only  of  the  principal 
produdt  of  the  reaction — viz.,  the  compound  CioHioN202. 
It  is  prepared  in  the  following  manner: — An  alcoholic 
solution  of  anthranilic  acid  is  saturated  with  cyanogen 
gas,  and  left  to  stand  for  about  eight  days.  The  alcohol 
is  then  evaporated  at  a  low  temperature,  and  the  crystal¬ 
line  residue  washed  several  times  with  dilute  solution  of 
carbonate  of  ammonia,  by  which  any  traces  of  the  new 
acid  (one  of  the  by-produdls  of  the  reaction)  are  removed. 
It  is  then  further  purified,  by  re-crystallisation  from  al¬ 
cohol,  with  the  addition  of  a  little  animal  charcoal.  The 
indifferent  body  already  referred  to,  which  is  very  little 
soluble  in  alcohol,  is  thus  separated.  The  new  compound, 
CioHioN202,  is  then  obtained  in  the  form  of  white  acicular 
crystals,  which  are  very  little  soluble  in  boiling  water,  but 
dissolve  readily  in  boiling  alcohol  and  ether.  It  fuses  at 
1730  C.,  and  can  be  distilled  in  small  quantities,  without 
undergoing  decomposition.  Its  formation  may  be  ex¬ 
pressed  as  follows : — 

C7H7N02  +  2CN  +  C2H60  =  CI0Hi0N202  +CHN  +  H20. 

Anthranilic  Cyano-  Alcohol.  New  compound.  Hydro-  Water, 
acid.  gen.  cyanic 

acid. 

According  to  this  equation,  alcohol,  as  well  as  anthranilic 
acid  and  cyanogen,  take  place  in  the  reaction.  Confirma¬ 
tory  experiments  which  I  have  made  show  that  the  com¬ 
pound  in  question  is  really  an  ether. 

Action  of  Hydrochloric  Acid  upon  the  Compound 
CioHioN202. — Ordinary  hydrochloric  acid  dissolves  this 
body,  and,  when  cold,  does  not  adt  upon  it.  On  boiling, 
however,  speedy  decomposition  sets  in,  and  a  new  body 
separates,  the  formation  of  which  is  represented  by  the 
following  equation  : — 

C  xoH  10^2^2  T  H20  =  C8H6N202  +  C2H60. 

^  v  _ ^ 

New  compound.  Alcohol. 

This  new  compound,  C8H6N202,  is  very  difficultly 
soluble  in  boiling  water,  alcohol,  and  ether,  and  crystal¬ 
lises  in  small  white  brilliant  plates.  It  is  likewise  dis¬ 
solved  by  solutions  of  caustic  alkalies,  but  is  again,  how¬ 
ever,  separated  by  carbonic  acid.  On  adding  a  solution 
of  silver  salt  to  its  aqueous  or  alcoholic  solution  (neither 
of  which  has  any  adtion  on  vegetable  colours),  a  white 
precipitate  is  formed.  Fuming  nitric  acid  converts  this 
body  into  a  nitro-compound,  crystallising  in  honey-yellow 
prisms,  of  the  composition  C8H5(N02)N202.  On  treating 
the  latter  with  sulphide  of  ammonium,  or  with  tin  and 
hydrochloric  acid,  it  is  reduced,  and  furnishes  a  basic 
amido-compound,  crystallising  in  slightly  yellowish-tinted 
needles,  difficultly  soluble  in  all  neutral  liquids.  Its 
composition  is  C8H5(NH2)N202.  Compounds  of  this 
amido-body,  with  acids,  crystallise  well  generally,  but 
are,  for  the  most  part,  difficultly  soluble. 

Action  of  Ammonia  on  the  Compound  Ci0HI0N202. — On 
digesting  the  body  for  several  days,  at  ioo°  C.,  in  sealed 
tubes,  with  alcoholic  ammonia,  it  is  gradually  converted 
into  a  base,  almost  insoluble  in  water,  and  difficultly 
soluble  in  boiling  alcohol.  From  this,  it  crystallises  in 
brilliant  nacreous  plates. 

Its  composition  agrees  with  the  formula  C8H7N30,  and 
its  formation  takes  place  according  to  the  equation — 

CioHioN202  +  NH3  =  c8h7n3o+c2h6o. 

New  base.  Alcohol. 


This  new  base  is  monacid.  Its  nitrate  is  especially 
characteristic,  for  it  is  almost  insoluble  in  water  and 
alcohol.  It  separates  out  from  very  dilute  solutions  of 
the  base,  in  the  form  of  small  white  plates,  on  the  addition 
of  nitric  acid.  Its  platinum-salt  crystallises  in  thick 
yellow  needles,  and  has  the  composition — 

2(C8H7N30),2HCl,PtCl4. 

The  compounds  just  described  may,  one  and  all,  be 
viewed  as  substitution  products  of  anthranilic  a  cid,  viz. : — 

Anthranilic  acid  ..  ..  C7H7N02  — C7H6NO.HO. 

New  ether  .  C10H10NaOa  =C7H5(CN)NO.C2H50. 

Product  of  decompo-1 

sition  of  the  former  ^  C8HeN202  — C7H5(CN)NO.HO 
with  HC1  . .  . .  ) 

Nitro-compound..  ..  C8Hi5(N02)N202  =C7H4(N02)(CN)N0.H0. 

Amido-compound  ..  C8H5(NH'2)N202  =  C7H4(NH2)(CN)N0.H0. 

Base  obtained  from  ) 

the  ether  by  the  f  C8H7N30  =C7Hs(CN)NO.H2N. 

aCtion  of  NH3  . .  ) 


As  I  intend  taking  an  early  opportunity  of  considering 
the  rational  constitution  of  these  bodies  somewhat  more 
fully,  I  content  myself,  for  the  present,  with  remarking 
that  I  am  inclined  to  regard  the  base  C8H7N30  as  the 
creatinine  of  the  benzoic  series;  it  stands  to  anthranilic 
acid  exactly  in  the  same  relation  as  creatinine  par  excel¬ 
lence  does  to  sarcosine — 


C8H7N30. 

Benzo-creatinine. 


c7h7no2. 

v - V - ' 

Anthranilic  acid. 


c4h7n3o. 


Creatinine. 


c3h7no2. 
^  _ ' 

Sarcosine. 


Herr  Neubauer  has  shown*  that  creatinine,  when 
treated  in  a  sealed  tube  with  baryta-water,  undergoes 
the  following  change  : — 

C4H7N30  +  H20  -  C4H6N202  +  N  H3 . 

Creatinine.  Methylhydantoine. 

I  consider  it  highly  probable  that  the  base  C8FI7N30 
will  split  up  in  like  manner,  with  the  formation  of  fhe 
above-described  compound,  C8H6N202,  according  to  the 
equation  — 

C8H7N30  +  H20  =  C8H6N202  +  NH3. 

Indeed,  this  latter  compound  exhibits  great  resemblance 
in  its  chemical  deportment  to  the  methylhydantoine  of 
Herrn  Neubauer. 

In  conclusion,  I  should  point  out  that  the  azodioxindol 
described  by  Herrn  Baeyer  and  Knop,  in  their  paper  “  On 
Indigo  Blue,”  is  isomeric  with  the  before-mentioned 
compound,  C8HgN202.  These  two  bodies  show,  more¬ 
over,  great  similarity  in  other  respeCts,  so  much  so  that 
I  should  feel  inclined  to  view  them  as  identical,  if  their 
fusing  points  did  not  differ  essentially.  Herrn  Baeyer 
and  Knop  state  that  the  fusing  point  of  their  azodioxindol 
is  300°  C. ;  while  the  compound  I  obtained  fuses  above 
350°  C.  Should  it  turn  out,  however,  on  further  investi¬ 
gation,  that  the  two  bodies  are  identical,  the  compound 
C8HgN202  would  have  to  be  regarded  as  the  first  deriva¬ 
tive  of  indigo  which  has  ever  been  prepared  synthetically, 
and  which,  like  indigo  blue  itself,  contains  8  atoms  of 
carbon. 


ON  THE 

SUCCESSIVE  ACTION  OF  SODIUM  AND 
IODIDE  OF  ETHYL  ON  ACETIC  ETHER. f 

By  J.  ALFRED  WANKLYN. 


In  a  remarkable  paper  which  appeared  in  the  Philosophi¬ 
cal  Transactions  (vol.  clvi.,  p.  37,  1866),  Frankland  and 
Duppa  described  the  produdts  obtained  on  treatment  with 
iodide  of  ethyl  of  the  yellow  wax-like  mass  given  by  the 
adtion  of  sodium  on  acetic  ether.  Besides  the  description 


*  Ann.  der  Client,  und  Phartn.,  vol.  cxl.,  p.  26. 

+  A  paper  communicated  to  the  Royal  Society. 
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of  the  compounds,  Frankland  and  Duppa  give  a  theory  of 
their  origin,  which  theory  is  embodied  in  four  equations, 
expressive  of  Frankland  and  Duppa’s  view  of  the  origin 
of  the  wax-like  mass.  As  I  have  already  pointed  out, 
each  one  of  these  four  equations  affirms  the  evolution  of 
an  equivalent  of  hydrogen  by  every  equivalent  of  sodium 
employed. 

It  is  an  established  faff  that  neither  acetic  ether,  nor 
any  other  ether,  ever  evolves  hydrogen  by  reaction  with 
the  alkali  metals.  All  equations  which  assume  evolution 
of  hydrogen  in  these  reactions  are,  therefore,  inadmis¬ 
sible. 

At  the  end  of  my  paper  in  the  January  number  of 
Liebig’s  Annalen,  I  promised  to  give  an  explanation  of 
Frankland  and  Duppa’s  produces,  which  should  not  involve 
the  assumption  of  evolution  of  hydrogen.  That  explana¬ 
tion  I  now  give. 

On  reference  to  Frankland  and  Duppa’s  paper  just 
cited,  it  will  be  found  that  the  products  described  by  them 
as  obtained  from  the  “wax-like  mass”  and  iodide  of 
ethyl  are  the  following  : — 

(A) .  C8HI403,  liquid  boiling  at  1950  C. 

(B) .  Ci0Hx803,  liquid  boiling  at  210°  C.  to  2120  C. 

butyric  ether,  caproic  ether,  and  also  some  unadted-upon 
acetic  ether,  and  a  considerable  quantity  of  common 
ethylic  ether. 

The  history  of  these  compounds  is,  therefore,  the  task 
set  before  me. 

I  have  already  shown  that  the  diredt  produdts  of  the 
adtion  of  sodium  on  acetic  ether  are  ethylate  of  sodium 
and  sodium-triacetyl.  Nothing  else  seems  to  be  produced 
diredtly  ;  but  the  excess  of  acetic  ether,  which  is  neces¬ 
sarily  taken,  adls  on  some  of  the  ethylate  of  sodium, 
producing  alcohol  and  acetate  of  ethylene-sodium  in 
the  manner  described  by  me  on  a  former  occasion.  (Of 
course,  the  extent  to  which  this  secondary  adtion  takes 
place  will  be  determined  by  the  exadt  circumstances  of 
the  experiment).  We  have,  therefore,  in  the  wax-like 
mass,  got,  by  prolonging  the  adtion  of  sodium  on  acetic 
ether — 

Ethylate  of  sodium  ..  ..  C2H5NaO. 

Sodium-triacetyl  ..  ..  C6H903Na. 

Acetate  of  ethylene-sodium  C4H7Na02. 

Alcohol  . C2H60. 

On  the  first  three,  iodide  of  ethyl  adts,  giving  iodide  of 
sodium  and  organic  liquids. 

From  the  ethylate  of  sodium  comes  the  common  ether. 

From  the  sodium-triacetyl  comes  ethyl-triacetyl,  which 
is  A  =  C8HI403,  having  been  got  by  Geuther  from  the  pure 
sodium-triacetyl. 

From  isolated  acetate  of  ethylene-sodium  and  iodide  of 
ethylene,  I  have  recently  obtained  liquid  B  (CIOHI803) 
thus : — 


Acetate  of  ethylene- 
sodium. 


Alcohol. 


2C4H7Na02  +  2C2H5I  =  2NaI  +  C2H60  +  Ci0Hi8O3. 


The  liquid  prepared  by  me  boiled  at  2120  C.,  and  gave 
carbonate  of  baryta  with  baryta-water,  and  was  identical 
with  Frankland  and  Duppa’s  liquid  B. 

By  the  adtion  of  liquid  A  upon  ethylate  of  sodium, 
Geuther  has  recently  shown  that  butyric  ether  is  produced. 
Geuther’s  readtion  I  write  thus  : — 


ACet2lseo°dLerene-  Butyric  ether. 

(A) .  C8HI403+C2H5Na0  =  NaC2H4,C2H302  +  C6HI202. 
Finally,  I  predidt  that  liquid  B  will  give— 

Caproic  ether. 

(B) .  CioHi803  +  C3H5NaOs  NaCaH4CaH302+C8Hl602. 


ON  MICROSCOPICAL  MANIPULATION.' 

By  W.  T.  SUFFOLK,  F.R.M.S. 

(Continued  from  vol.  xx.,  p.  320.) 


From  the  explanation  already  given  of  the  various 
modes  in  which  light  may  be  polarised,  it  is  evident 
that  one-half  of  the  illuminating  power  is  thrown 
away  by  the  use  of  the  polarising  prism  ;  this  loss 
becomes  a  very  serious  matter  when  high  magnify¬ 
ing  powers  are  used,  and  as  much  valuable  work  is 
to  be  done  by  employing  polarised  light  in  combin¬ 
ation  with  objectives  of  i  inch  and  shorter  focus,  it 
becomes  necessary  to  find  some  means  of  increasing 
the  intensity  of  the  illuminating  pencil  under  such 
circumstances.  Polarised  light  can  be  concen¬ 
trated  by  lenses  in  the  same  manner  as  common 
light,  and,  after  condensation,  still  retains  its  pecu¬ 
liar  properties.  In  large  microscopes,  provision  is 
made  for  fitting  the  Nicol  prism  below  the  achromatic 
condenser,  and  a  set  of  Darker’s  selenites  between 
them;  this,  with  a  good  tourmaline  or  Herepathite 
for  an  analyser,  will  enable  observations  to  be  carried 
on  with  very  high  powers,  and  with  nearly  the  same 
ease  as  by  ordinary  illumination.  With  small 
microscopes,  Collins’s  Webster  condenser,  which  is 
constructed  to  carry  a  Nicol  prism,  will  be  found 
a  very  efficient  illuminator,  as  its  lenses  are  large, 
and  it  supplies  an  excess  of  light  when  used  with¬ 
out  diaphragms,  it  will  be  found  very  suitable  for 
polarising  purposes.  Its  capability  of  being  adapted 
to  any  instrument  is  another  recommendation.  The 
author  can  speak  favourably  of  its  performance  with 
his  own  microscope,  in  which  the  unusually  short 
distance  between  the  stage  and  mirror  prevents  the 
use  of  any  other  condenser.  The  selenites  can  be 
placed  between  the  Nicol  prism  and  the  condenser, 
as  usual  in  microscopes  with  substage  fittings,  but 
with  small  instruments  the  stage  arrangement  must 
be  used ;  the  focus  of  the  Webster  is  sufficiently 
long  to  work  through  the  three  selenites  without 
material  injury  to  the  illumination,  when  Mr.  Bailey’s 
or  other  thin  mounting  is  employed. 

In  carrying  on  observations  by  the  aid  of  polarised 
light,  it  is  necessary  that  the  substance  to  be  ex¬ 
amined  should  be  rendered  as  transparent  as  pos¬ 
sible,  by  immersion  in  a  suitable  medium.  Those 
which  render  objects  so  transparent  that  the  details 
are  almost  invisible  under  ordinary  illumination,  are 
in  general  very  suitable  for  polariscope  purposes. 

The  faCts  which  polarised  light  reveals  are  prin¬ 
cipally  differences  of  density  in  tissues,  the  existence 
of  which  we  should  not  be  aware  of  without  such 
aid.  With  regard  to  crystals,  the  polariscope  at 
once  distinguishes  those  which  belong  to  the  cubic 
system,  such  as  common  salt,  which  has  no  doubly 
refractive  power,  and,  in  common  language,  does  not 
polarise  from  those  of  the  other  systems,  which, 
owing  to  their  double  refraction,  are  among  the  most 
brilliant  of  polariscope  objects.  Not  only  differences 
of  density  are  made  evident  by  the  use  of  polarised 
light,  but  also  minute  variations  of  thickness  when 
the  substance  examined  is  possessed  of  doubly  re¬ 
fractive  properties,  which  are  at  once  shown  by  a 
difference  of  colour,  which  defines  the  boundaries  of 
the  thickened  portion,  although  this  from  the  hyaline 
nature  of  the  substance  might  be  perfectly  invisible 

*  The  substance  of  a  course  of  ledtures  delivered  to  the  members 
of  the  Quekett  Microscopical  Club,  January— April,  1869. 
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when  illuminated  in  the  ordinary  manner.  This  is 
very  often  the  case  with  the  secondary  deposits  in 
vegetable  tissues,  which  are  to  be  seen  most  clearly 
when  viewed  with  polarised  light  and  sufficiently 
high  powers.  Sections  of  such  substances  as  horn 
and  tissues  resembling  it,  as  whalebone,  &c.,  which 
exhibit  little  or  no  structure  with  common  light,  at 
once  display  differences  of  density  indicated  by 
colour  when  examined  with  the  polarising  micro¬ 
scope.  A  very  interesting  microscopic  objeCt  is 
made  by  Mr.  Bailey,  consisting  of  a  bar  of  glass, 
which  is  capable  of  being  pressed  by  a  screw.  This, 
when  examined  by  polarised  light,  exhibits  no  doubly 
refradtive  appearances  so  long  as  the  screw  does  not 
touch  it ;  but  when  pressure  is  applied,  dark  or 
coloured  bands  make  their  appearance  around  the 
point  of  the  screw,  extending  to  a  greater  or  less 
distance,  according  to  the  amount  of  pressure  em¬ 
ployed,  showing  at  once  that  some  change  has  taken 
place  in  the  molecular  arrangement  of  the  glass. 
Nearly  similar  bands  are  to  be  seen  along  the  sides 
of  a  recent  diamond  cut  and  around  the  dot  made  by 
a  slight  blow  of  a  steel  centre  punch,  in  both  cases 
showing  that  the  glass  has  been  subjedted  to  some 
strain.  Opticians,  in  fitting  lenses  into  cells,  are 
careful  to  avoid  pinching  the  glass,  lest  double  re- 
fradtion  should  be  produced.  Coloured  bands  are 
easily  seen  in  pieces  of  thick  plate-glass  which  have 
been  rapidly  cooled.  These  are  best  shown  in  Le- 
count’s  polariscope  (Fig.  38),  in  which  the  polarised 


Fig.  38. 


ray,  o,  is  made  to  pass  twice  through  the  piece  of  un¬ 
annealed  glass,  F,  which  very  much  increases  the 
intensity  of  the  coloured  bands.  In  this  simple  in¬ 
strument  the  bundle  of  glass  plates,  b,  adts  as  a  pola- 
riser  by  refledtion,  and  at  the  same  time  as  an 
analyser  by  refradlion,  the  light  being  refledted  from 
the  bundle  through  the  objedt,  and  returned  through 
it  by  the  mirror,  c,  the  bundle  analysing  the  polarised 
ray,  f,  on  its  passage  through  it  to  the  eye  at  e.  The 
colours  produced  by  varying  thicknesses  of  selenite 
may  be  seen  with  the  microscope  in  a  small  piece, 
roughly  split,  and  mounted  in  balsam.  It  will  be 
found  that  there  will  be  a  change  of  colour  at  every 
difference  of  thickness. 

The  objedt  should  be  viewed,  in  the  first  instance, 
with  the  selenite  plate,  and  the  appearances  noted 
which  present  themselves  when  both  analyser  and 
polariser  are  rotated.  If  the  construdtion  of  the 
microscope  permit,  the  objedt  itself  should  also  be 
rotated.  Should  no  effedt  be  produced  by  the  prisms 
alone,  a  selenite  may  be  used,  commencing  with  one 
of  little  retarding  power  as  l  of  Darker’s  series. 
This  should  be  rotated,  and  also  the  prisms  before 
going  through  the  various  degrees  of  retardation. 

Substances  having  a  very  feeble  doubly  refradtive 
power  are  much  assisted  by  using  a  selenite  of  suitable 
thickness,  and  details  are  often  better  seen  with 
selenites  of  one  colour  than  another.  Darker’s 
series  offers  great  facilities  for  readily  obtaining  the 
Tiost  suitable  tint.  When  a  less  power  than  that 


given  by  the  i  is  required,  it  can  be  obtained  by 
turning  the  plate  more  or  less  towards  one  of  the 
optic  axes,  which  are  situated  at  450  from  the  P.  A. 
mark,  and  the  other  depolarising  axes.  Also  by 
using  plates  of  mica,  thin  enough  to  just  let  a  little 
light  into  the  darkened  field.  Care  should  be  taken 
to  use  sufficient  light,  and  employ  the  condenser 
whenever  necessary.  As  a  general  rule,  with  high 
powers,  the  light  cannot  be  too  strong ;  sometimes 
diredt  sunlight  may  be  used  with  advantage.  The 
effedt  of  increase  of  illuminating  power  with  the 
polariscope  is  not  that  of  dilution,  like  excess  of 
light  pouring  through  a  transparent  coloured  objedt, 
but  as  the  coloured  wave  is  augmented,  intensity  of 
colour  and  stronger  definition  is  the  result. 

The  polarising  microscope  is  a  great  aid  to  the 
knowledge  of  strudture,  and  an  examination  cannot 
in  any  way  be  considered  as  complete  in  which  this 
most  searching  mode  of  investigation  has  been  neg- 
ledted.  Hitherto,  the  polariscope  has  been  con¬ 
sidered  rather  in  the  light  of  a  toy  than  as  a  valuable 
instrument  of  research,  and  it  has  therefore  become 
necessary  to  devote  so  much  of  this  elementary 
course  of  instruction  to  the  application  of  polarised 
light  to  microscopical  purposes. 

(To  be  continued.) 


NOTICES  OF  BOOKS. 


Elementary  Chemistry.  By  the  Rev.  William  Grist, 

Grammar  School,  Bewdley.  Part  I. — The  Elements . 

Birmingham  :  Cornish  Brothers.  16  pages  ;  8vo. 

The  author  of  this  work,  imagining,  we  suppose,  that 
there  was  a  great  dearth  of  elementary  works  on  chemistry, 
determined  to  bring  his  own  grist  to  the  mill.  We  are 
greatly  surprised  that  he  could  find  a  miller  to  grind  it, 
and  we  pity  those  who  may  attempt  to  eat  the  bread 
which  has  resulted;  for,  without  the  least  doubt,  it  will 
disagree  with  the  first  person  who  partakes  heartily  of  it. 

We  have  an  account  of  the  elements  (which,  the  author 
informs  us,  “are  more  than  sixty  in  number,  more  than 
fifty  of  which  are  metals  ”)  compassed  in  a  span  of  sixteen 
small  oCtavo  pages.  We  can  easily  imagine  how  lengthy 
and  lucid  the  descriptions  of  each  element  must  be.  For 
example,  strontium  receives  the  following  amount  of 
notice: — “This  greatly  resembles  barium,  but  its  salts 
are  not  poisonous.  One  of  its  salts  is  used  in  red-fire.” 
While  molybdenum  has  nearly  a  line  devoted  to  it — 
“  Molybdenum  is  white,  brittle,  and  very  infusible.” 
What  an  example  to  prolix  writers  !  What  can  be  more 
terse  than  the  above  ? 

Now,  as  an  example  of  the  author’s  English,  we  may  as 
well  quote  the  first  paragraph  in  the  book : — “  Chemistry  is 
the  science  that  has  for  its  objedt  the  discovery,  nature, 
properties,  and  combinations  of  the  elementary  substances, 
and  also  the  laws  which  govern  the  production  of  their 
combinations.”  Again,  in  speaking  of  the  non-metallic 
elements,  he  remarks,  with  singular  perspicuity,  “  These 
may  be  divided  into  three  groups — invisible  gases,  chlorine 
group,  and  (excepting  iodine)  solids.”  As  to  the  author’s 
Latin,  he  gives  Hydrargyrus  as  the  term  for  mercury. 
As  to  his  general  accuracy,  he  informs  us  that  iodine  is 
“  obtained  from  the  ashes  of  seaweed,  after  the  soluble 
parts  have  been  extracted;”  that  sulphur  “melts  at  a 
little  above  the  boiling  point ;  ”  that  the  specific  gravity 
of  potassium  is  0-086,  of  sodium  0-097,  an<3  of  lithium 
0-059 1  that  sodium  “  becomes  red-hot  when  it  touches 
cold  water,  and  burns  with  a  bright  yellow  flame  if  the 
water  be  hot ;  ”  that  “  fire  appears  to  be  the  effeCl  of 
violent  combustion.”  We  will  cease  here.  We  will  not 
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ask  how,  when,  and  where  the  author  studied  chemistry. 
We  will  not  ask  what  has  induced  him  to  rush  with  such 
inconsiderate  haste  into  print.  We  will  not  ask  the  aim, 
objedt,  design  of  the  work  before  us.  But  we  will  ask 
him  if  he  is  aware  of  the  spirit  which  is  abroad  among  our 
schools  in  regard  to  science  teaching;  if  he  knows  of  the 
many  accurate,  concise  books  by  eminent  men,  written 
specially  for  the  requirements  of  our  schools  ;  if  he  re¬ 
cognises  the  injury  which  he  is  doing  by  making  public 
false  science,  inexadt  method,  the  truths  of  nature  per¬ 
verted  by  a  sojourn  in  the  caves  of  his  mind,  and  returned 
maimed  into  the  light  of  day. 

At  a  time  when  the  desire  for  sound  training  in  science 
is  becoming  general,  a  work  of  this  nature  does  infinite 
harm,  and  brings  the  contempt  of  the  public  both  upon 
the  science  and  its  teacher.  We  recommend  Mr.  Grist  to 
give  up  writing  on  chemistry  ;  to  devote  as  much  time  as 
he  can  spare  to  the  study  of  it  for  the  next  twelve  months, 
and  then,  if  need  be,  to  teach  it  by  the  help  of  some  good 
work  specially  adapted  for  schools — such  as  the  work  of 
Roscoe,  of  Bloxam,  of  Harcourt  and  Madan,  of  Barfif,  &c. 


Chemistry  for  Schools,  an  introduction  to  the  Practical 
Study  of  Chemistry.  By  C.  Haughton  Gill,  Assistant 
Examiner  in  Chemistry  at  the  University  of  London. 
100  Illustrations.  London:  James  Walton,  1869.  315 

pages. 

This  work  is  intended  to  be  used  as  a  manual  for  schools 
where  chemistry  forms  a  part  of  the  ordinary  routine 
work;  and  one  of  its  main  objects  is  the  cultivation  of 
“  scientific  habits  of  thought.”  It  does  not  appear  to 
differ  materially  from  any  of  the  many  class-books  which 
have  appeared  during  the  last  few  years  ;  it  is  most  nearly 
related  to  Dr.  Williamson’s  “Chemistry”  (Clarendon 
press  series),  and  his  nomenclature  is  followed.  The 
text  is  somewhat  uneven,  and  in  another  edition  should 
be  carefully  examined  ;  in  one  portion  it  is  turgid,  in 
another,  rugged  and  clumsily  constructed;  thus  the 
“ genesis  of  ammonia,”  and  the  “change  of  proportional 
composition  ”  is  described  in  one  place,  while  in  another, 
we  find  such  expressions  as  “  got  rid  of,”  “  a  hit  of  this,  a 
pinch  of  that,”  “  the  wood  is  re-lit  with  a  little  pop,”  “  To 
do  this,  it  is  necessary  to  ac5t  on  it  by  other  bodies,  which 
must  be  admitted  to  be  what  they  are  described  to  be,” 
and  so  on.  All  this,  however,  refers  to  the  didtion  only; 
the  subject  matter  appears  to  be  sound  and  well  arranged. 
There  is  evidence  of  much  hard  work,  and  the  book  is 
eminently  comprehensive ;  otherwise  it  is  admirably 
printed,  and  of  very  convenient  form,  and  we  should  be  sorry 
to  regard  it  as  labour  lost.  The  work  is  divided  into 
twenty-two  chapters  ;  to  each  of  which  is  appended  a  list 
of  questions.  The  appendix  contains  a  very  useful  chapter 
on  “  crystalline  systems,”  illustrated  by  woodcuts  of  the 
typical  forms.  There  is  also  a  chapter  on  the  metric 
system,  by  Mr.  Walker,  one  of  the  Mathematical  Masters 
in  University  College  School,  in  which  we  find  ready  rules 
for  various  conversions;  thus — -“To  convert  kilometres 
into  miles,  multiply  by  5  and  divide  by  8.  To  convert 
metres  into  yards,  multiply  by  35  and  divide  by  32.  To 
convert  decimetres  into  feet,  divide  by  3.  To  convert 
centimetres  into  inches,  multiply  by  4,  and  reject  the  last 
figure.  To  convert  millimetres  into  inches,  or  decimals 
of  the  inch,  multiply  by  4,  and  point  off  the  last  two 
figures.  To  convert  miles,  yards,  feet,  inches,  into  metric 
equivalents,  multiply  by  the  divisors,  and  divide  by  the 
multipliers,  as  given  above.” 


The  Examination  of  Petroleum  and  other  Mineral  Oils 
according  to  the  Petroleum  Act,  1868.  By  A.  Norman 
Tate,  Analytical  Chemist,  &c.,  &c.  London:  H.  Green¬ 
wood.  1869. 

The  author  of  this  small  pamphlet  has,  we  think,  done 
good  service  to  all  who  have  in  any  way  to  do  with 


petroleum  or  other  mineral  oils,  by  writing  this  very  clear 
paper  on  a  subject  which,  as  is  justly  pointed  out  by  its 
experienced  author,  is  not  so  well  defined  as  it  ought  to 
have  been.  The  paper  contains  valuable  and  definite 
directions  about  the  testing  or  ascertaining  of  what  is 
termed  the  flashing  point.  We  recommend  the  perusal 
of  this  pamphlet  to  all  parties  interested  in  this  subjedt, 
and  especially  to  those  who  by  the  Adt  are  called  to  carry 
out  the  operative  tests,  viz.,  the  inspectors  of  weights  or 
measures,  or  other  persons  duly  appointed  to  inspedt 
weights  and  measures  as  testers  of  petroleum.  We 
entirely  approve  of  the  author’s  remarks  made  on  this 
score. 


A  Manual  of  Diet  for  the  Invalid  and  Dyspeptic,  with  a 
Few  Hints  on  Nursing.  By  Duncan  Turner,  Licen¬ 
tiate  of  the  Royal  College  of  Physicians,  &c.,  &c. 
London  :  John  Churchill  and  Sons.  i86g. 

The  objedt  the  author  has  sought  in  publishing  this  small 
essay  is  to  convey,  in  a  few  words,  avoiding  as  far  as 
possible  technical  terms,  necessary  information  to  a  larger 
class  than  would  be  expedted  from  the  title  of  the  book, 
which  contains  six  chapters  and  an  appendix  of  formulae. 
We  find  that  the  volume  contains,  written  in  a  popular 
language,  a  great  deal  of  useful  hygienic  information, 
and  we  heartily  recommend  it  to  all  households,  where, 
especially  in  the  hands,  or  better  still  in  the  head,  of  the 
mistress,  this  useful  knowledge  deserves  a  permanent 
place.  The  appendix  is  highly  commendable  for  its  sound 
directions  as  regards  the  preparation  and  cooking  of  food, 
which  has  more  to  do  with  digestion  than  is  commonly 
supposed  in  this  country. 


CHEMICAL  NOTICES  FROM  FOREIGN 

SOURCES. 


Under  this  heading  will  be  found  an  encyclopcedic  list  of  chemical 
papers  published  abroad  during  the  past  week,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices,  will,  therefore,  be  equivalent  to  an  English  edition  of 
the  “  Jaliresberichte." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Revue  Hebdomadaire  de  Chimie,  December  9,  1869. 

Quantitative  Estimation  of  Sulphur  in  Cast-Iron  and  Steel. 
— M.  Eggertz.— The  process  invented  by  this  author  is  based  upon  the 
shade  of  colouration  which  small  quantities  of  sulphuretted  hydrogen 
produce  upon  pure  silver,  or  certain  alloys  thereof.  In  a  glass  stop¬ 
pered  bottle,  of  25  centimetres  diameter  and  15  decimetres  height,  a 
mixture  is  poured  of  1  grm.  of  water  and  £  a  grm.  of  concentrated 
sulphuric  acid,  to  which  is  added  1  decigrm.  of  the  metal  reduced  to 
the  finest  possible  powder.  There  suspend,  by  means  of  a  very  fine 
platinum  wire,  in  the  bottle,  without  touching  the  fluid,  a  clean  piece 
of  metallic  silver,  the  platinum  wire  being  held  squeezed  between  the 
stopper  and  the  neck  of  the  bottle.  The  metal  dissolves  in  a  mode¬ 
rately  warm  room  within  a  quarter  of  an  hour,  so  that  the  silver  can 
be  taken  out  and  examined  after  that  time.  The  author  has,  by  means 
of  a  series  of  experiments,  been  enabled  to  construct  a  series  of  num¬ 
bers,  representing,  according  to  certain  shades  of  colouration,  the 
quantities  of  sulphur  found. 

Drop  Apparatus  for  Fluids. — MM.  Alvergnat,  Freres. — This 
contrivance  consists  essensially  of  a  flat-bottomed  glass  flask,  round 
the  top  portion  of  which  a  caoutchouc  balloon  has  been  so  arranged, 
that  a  glass  tube  bent  downwards  outside  of  the  flask,  and  reaching 
straight  down  to  the  bottom,  passes  air-tight  through  the  balloon. 
When  the  latter  is  compressed,  the  air  it  contains  forces  the  liquid  in 
the  flask  upwards  ;  and  this  may  be  so  managed  as  to  cause  it  to  flow 
drop  by  drop  out  of  the  bent  tube. 

Among  the  papers  the  titles  of  which  we  notice,  but  do  not  abstract, 
because  they  are  too  lengthy,  and  do  not,  moreover,  belong  to 
chemical  science,  are  the  following: — 

Process  for  the  Reproduction  of  Pictures  by  Lithography  and 
other  means. — M.  Mielle. 

Furnace  Constructed  to  Burn  Spent  Tan  for  the  Purpose  of 
Heating  Steam-Boilers. — MM.  Durand,  Freres,  17,  Rue  de  Gobe- 
lius,  Paris. 


Chemical  News,] 
Jan.  7,1870.  ) 


Chemical  Notices  from  Foreign  Sources 
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December  16,  1869. 

Aniline  Blue. — M.  Blumer-Zweifel. — When  either  the  tartrate,  or 
hydrochlorate  of  aniline  is  brought  under  the  influence  of  oxidising 
substances,  it  produces  on  tissues  an  intensely  black  colour ;  by  a 
somewhat  analogous  process,  the  author  obtains  a  blue  which  is 
stated  to  be  as  good  as  indigo  blue.  For  printing,  100  grms.  of  dry 
starch  are  mixed  with  a  litre  of  boiling  water,  to  which  is  added 
40  grms.  of  chlorate  of  potassa,  from  3  to  4  grms.  of  sulphate  of  iron, 
10  grms.  of  chloride  of  ammonium,  and,  after  this  mixture  is  cold, 
60  grms.  of  the  aniline  salt. 

Vesuvine. — M.  Knosp. — Under  this  name,  the  author  has  brought 
into  commerce  a  dye  material  belonging  to  the  class  of  aniline  dyes; 
but  no  further  particulars  are  mentioned,  as  regards  the  preparation, 
or  mode  of  obtaining  the  dye,  which  is  reported  to  be  sold  in  the  state 
of  paste  and  powder.  This  dye  yields  shades  of  hright,  as  well  as 
deep  orange  and  bright  brown,  and  is  suitable  for  dyeing  silk,  wool, 
and  cotton  ;  but  this  latter  fabric  has  to  undergo  a  series  of  mordant¬ 
ing  processes  before  it  is  in  proper  state  to  receive  the  dye. 

Carbon-Japanis. — Under  this  appellation,  there  has  recently  come 
into  use  for  the  purpose  of  paving,  instead  of  asphalte,  a  mixture  of 
coal-tar,  and  some  chemicals  not  specified,  and  fine  dry  sand  ;  this  is 
stated  to  yield  a  very  sound,  hard,  durable,  and,  at  the  same  time, 
very  cheap  pavement. 

December  23,  1869. 

Manufacture  of  Sulphide  of  Carbon. — M.  Contet. — As  a  proof 
of  the  greatly  improved  mode  of  manufacture  of  this  substance  and 
its  very  extensive  use,  the  anthor  begins  by  stating  that,  in  1840,  the 
kilo,  of  rectified  sulphide  of  carbon  cost  50  francs  (£2) ;  in  1848,  M. 
Deiss  manufactured  it  and  sold  it  at  8  francs  per  kilo.,  and  now  it  may 
be  had  wholesale  at  50  centimes  the  same  quantity.  The  apparatus 
now  in  use  consists  of  vertical  retorts  made  of  the  same  kind  of  clay 
as  is  in  use  for  glass-pots  ;  these  retorts  are  r8  metre  high  by  040  in¬ 
ternal  diameter,  they  are  lined  internally  with  a  glaze  composed  of 
130  parts  of  flint  glass,  20  parts  of  carbonate  of  soda,  and  12  parts  of 
boracic  acid  fused  together,  and  next  pulverised  and  painted  on  the 
inside  of  the  retorts  with  gum  water  (at  the  first  heating  of  the  retorts 
this  mixture  yields  a  glaze  which  entirely  closes  the  pores  of  the 
material,  thus  preventing  escape  of  vapours  and  gases) ;  four  of  these 
retorts  are  set  in  one  oven  made  of  brichwork,  and  are  heated  by  a 
properly  constructed  furnace  ;  the  retorts  are  provided  with  the  neces¬ 
sary  tubes  for  the  abdudtion  of  the  vapours  of  the  sulphide  of  carbon, 
and  the  introduction  of  the  charges  of  sulphur  and  charcoal  ;  the 
operation  once  commenced  is  continuous,  since  the  retorts  last  for  at 
least  six  months  ;  the  consumption  of  sulphur  per  retort  amounts  to 
125  kilos,  in  24  hours,  introduced  in  charges  of  155  grms.  each,  every 
three  minutes  time  ;  the  vapours  of  the  sulphide  of  carbon  are  collected 
and  condensed  in  vessels  made  of  zinc  or  sheet-iron,  and  shaped  like 
flattened  down  casks,  and  entirely  covered  over  with  cold  water  con¬ 
stantly  refreshed,  while  the  contrivance  is  so  arranged  as  to  keep  the 
sulphide  underwater  also  (its  specific  gravity  is  1-265,  and  its  boiling 
point  45°).  The  most  suitable  temperature  for  this  manufacture  is 
bright  red  heat ;  the  raw  liquid  obtained  has  to  be  re-distilled,  and 
this  operation  is  conducted  in  large  iron  vessels,  which  contain  some 
5000  kilos,  at  the  same  time  and  communicate  with  six  worm  con¬ 
densers  ;  steam  is  used  for  heating  by  means  of  a  serpentine-coiled 
set  of  pipes,  and  the  liquid  is  heated  to  48°;  near  the  end  of  the  dis¬ 
tillation  the  temperature  is  raised  to  ioo°,  in  order  to  drive  off  a  raw 
product  containing  very  much  sulphur  dissolved ;  in  the  distillatory 
apparatus  some  sulphur  remains  ;  which  is  removed  and  again 
applied ;  it  appears  that  this  industry  has  become  very  extended  and 
is  carried  on  with  great  success  in  France.  This  number  contains 
the  first  portion  of  an  interesting  paper  on  the 

Analysis  of  Several  Different  Kinds  of  Extracts  of  Meat. — • 
M.  Lebaique. — Which  we  shall  leave  for  the  present  and  abstract  only 
when  it  is  quite  finished. 

Lighting  the  Numbers  of  Street  Doors  at  Nights. — M.  Mene 
states  that  the  researches  of  a  chemist  have  resulted  in  the  production 
of  a  fluid  which  is  painted  on  the  numbers  and  causes  the  same  to 
shine  and  be  perfectly  visible  even  in  very  dark  nights  ;  the  process, 
about  the  nature  of  which  nothing  further  is  said,  is  stated  to  be 
simple,  inexpensive,  and  not  dangerous  or  injurious  in  any  way; 
experiments  made  on  the  large  scale  have  given  satisfactory  results. 


Annalen  dev  Physik  und  Chemie,  von  Poggendorjf,  No.  ix,  1869. 

This  number  contains  the  following  original  papers: — 

Researches  on  Mica  and  Minerals  Associated  therewith. — 
Dr.  Bauer. 

Validity  of  the  Law  of  Ohm  for  Electrolytes  and  a  Numerical 
Determination  of  the  Resistance  to  Conduction  of  Dilute  Sul¬ 
phuric  Acid  by  Alternating  Currents. — MM.  Kohbrausch  and 
Nippoldt. — The  concluding  portion  of  a  lengthy  essay. 

Studies  on  the  Oxygen  Compounds  of  the  Halogens. — M. 
Kaemmerer. — In  the  introduction  to  this  paper,  the  author  suggests 
an  alteration  of  the  nomenclature  for  the  following  compounds  in  the 
sense  thereby  respectively  expressed,  the  name  now  in  use  being 
between  brackets  : — Cl,  chlorine  ;  C1H,  chloric  acid  (chlorsiiure)  (hy¬ 
drochloric  acid);  C1HO,  oxychloric  acid  (hypochlorous  acid)  ;  C1H02, 
dioxychloric  acid  (chlorous  acid) ;  C1H03,  trioxychloric  acid  (chloric 
acid);  C1H04,  tetroxychloric  acid  (perchloric  acid).  The  paper  then 
treats  of  trioxybromic  acid  (which  was  prepared  by  the  author  in  pure 
state  from  trioxybromate  of  silver)  and  its  decomposition  by  means 
of  bromine.  This  acid  was  proved  to  form  a  definite  hydrate-— 


HBr03+7H20. 

Trioxychloric  acid  forms  a  definite  hydrate — HCIO3  +  7H0O.  Sp.  gr. 
at  I4°‘2^ X‘282.  When  this  hydrate  is  left  standing  in  vacuo  over 
sulphuric  acid,  the  substance  becomes  more  concentrated,  and  a 
momentary  evolution  of  much  gas  takes  place.  This  concentrated 
acid  led  to  the  formula  2HC103  +  9H.30.  Trioxyiodic  acid  forms  a 
hydrate,  2HI0a  +  9H30.  Sp.  gr.  at  130,  2,i26g.  Pure,  solid,  and  crys¬ 
talline  anhydrous  trioxyiodic  acid  :  sp.  gr.  at  90,  47987. 

Comparative  Scale  for  Spedtra. — M.  Weinhold. — The  subjedt  is 
entirely  treated  algebraically. 

Experiments  on  Boiling. — M.  Krebs. — The  author  investigates 
in  this  portion  of  his  paper,  and  illustrates,  by  diagrams  and  descrip¬ 
tions  of  experiments,  some  of  the  less  well-known  and  defined  causes 
of  steam-boiler  explosions. 

Mineralogical  Communications. — M.  G.  Vom  Rath. — This  is 
the  eighth  part  of  a  lengthy  monograph,  chiefly  of  crystallographico- 
mineralogical  interest.  Among  the  recent  chemical  analyses  it  con¬ 
tains,  we  quote: — Oligoklase,  from  Vesuvius.  In  100  parts: — Si, 
2978;  Al,  12-48;  Ca,  2-06;  K,  2'2i ;  Na,  5-51  ;  0,47-06.  Andesin.  In 
100  parts:— Na,  11-36;  Al,  13*54  1  81.27-67;  0,4743. 

Lightning  without  Thunder. — T.  Hoh. — The  author  states  that 
the  phenomenon  seen  by  him  at  Bamberg  (Bavaria)  during  the  night 
of  the  26th  of  July  last  was  altogether  distindt  from  the  so-called 
W elterleiichten  (sheet-lightning),  and  that, although  quite  close  to  him, 
he  did  not  perceive  the  least  sound  or  report,  which  follows  sharp  and 
well-defined  lightning.  There  was  no  wind,  and  the  night  very  quiet. 
Bamberg  only  contains  a  population  of  about  26000 ;  and,  since  the 
phenomenon  was  seen  about  midnight,  there  was  no  noise  to  prevent 
even  thunder  at  a  distance  to  be  heard. 


Journal  fiir  Praktische  Chemie,  No.  13,  1869. 

This  number  opens  with  a  brief  obituary  of  the  founder  of  this 
periodical,  Otto  Linne  Erdmann,  M.D.,  Ph.D.,  born  at  Dresden, 
April  nth,  1804,  and  who  died  on  the  9th  of  Odtober  last.  The  de¬ 
ceased  was  Professor  of  Chemistry  at  Leipzig,  and  founder  of  this 
periodical  in  1828.  His  three  chief  co-editors  (Messrs.  Schweigger- 
Peidel,  Marchand,  and  Werther)  all  died  before  him.  Dr.  Erdmann’s 
name  is  connected  with  many  valuable  contributions  to  science. 

The  original  papers  are  the  following  : — • 

Derivatives  of  Propan  (Propylhydride). — No  author’s  name.— 
By  means  of  a  rather  lengthy  process,  the  author  obtained  a  body, 
C5H1202;  but  how  this  substance  originated  could  not  be  made  out. 
The  main  conclusion  derived  from  the  results  of  the  experiments  is 
that  the  general  method  to  bring  secondary  alcohols  to  primary  is  as 
follows: — The  iodine  of  the  secondary  iodides  is  displaced  by  hydro¬ 
gen  in  the  nascent  state.  The  hydrocarbon  so  generated  is  adted 
upon  by  chlorine,  whereby  primary  chlorides  are  formed.  When 
propan  is  chlorinated,  chloride  of  propylen,  CH3 — CHC1 — CH2C1,  is 
formed.  This,  the  author  states,  could  hereby  be  expedted,  since, 
when  ethan,  C2HG,  is  chlorinated,  chloride  of  ethylen,  CH3 — CHC12> 
is  formed. 

Pigment  Contained  in  Yellow  Berries. — No  author’s  name. — 
The  colouring  matter  is  insoluble  in  water.  It  is  named  rhamnegin. 
Formula,  C24H  320143  H20.  When  adted  upon  by  sulphuric  acid,  it  is 
plit  up  intorhamnetin  and  sugar,  rhamnetin,  C12H10Os,  and2(C6H1406). 
When  rhamnegin  is  heated  to  140°  alone  with  anhydrous  acetic  acid, 
the  result  is  the  formation  of  a  substance  insoluble  in  water — 

C24H26(C2H30)014 ; 

while  rhamnetin,  treated  in  the  same  manner,  yields  a  solidsubstance 
soluble  in  alcohol — C12H8(C2H30)205. 

New  Volatile  and  Saccharine  Substance  from  the  Caoutchouc 
of  Gaboon. — M.  Girard. — The  author  finds,  in  the  caoutchouc  im¬ 
ported  from  the  French  settlement  of  Gaboon  (West  Coast  of  Africa), 
a  substance  which  he  calls  Dambonite.  It  is  a  white-coloured,  solid 
body.  Taste  sweet;  very  soluble  in  water;  difficultly  so  in  absolute 
alcohol;  fuses  at  190°;  and  may  be  sublimed  at  200°  to  210°  without 
decomposition.  In  its  crystalline  state,  its  formula  is  C8H8Og.  When 
submitted  to  the  adtion  of  fuming  hydriodic  acid,  it  is  split  up  into 
Dambose  and  iodide  of  methyl;  C8H806  +  HI  =  C6H606  +  C2H3I. 
Dambose  is  an  anhydrous  glucose,  capable  of  crystallisation,  insoluble 
in  absolute  alcohol. 

On  Rufigallic  Acid. — M.  Lowe. — After  referring  to  the  labours  of 
M.  Robiquet  and  others  on  this  subjedt,  the  author  states  that,  when 
rufigallic  acid  is  pure,  it  is  insoluble  in  water,  either  hot  or  cold,  diffi¬ 
cultly  soluble  in  ether  and  alcohol,  and  exhibiting  a  red-brown  powder 
not  unlike  amorphous  phosphorus.  Average  composition  in  100 
parts:— C,  54*449;  H,  2-697;  the  rest  being  O.  Formula,  C20H6O12. 


No.  14,  1869. 

This  number  contains  the  following  original  papers  : — 

Contribution  to  the  Qualitative  Analysis  and  Detection  of 
Dyes  and  Colours  Imparted  to  Textile  Fibres. — M.  Stein. — 
This  paper  is  to  be  considered  as  an  introdudtion  to  an  essay  the 
author  intends  to  publish  on  this  subjedt,  which  is,  indeed,  a  far  more 
difficult  one  than  is  generally  believed.  _  The  author  gives  some  in¬ 
stances,  stating  that  not  only  the  material  of  the  dye,  but  the  duration 
of  exposure  to  the  dye-bath,  mordants  applied,  the  mode  of  cleansing 
( avivage ),  all  concur  to  influence  the  qualitative  detedtion  of  even  one 
and  the  same  dye  material ;  as  a  general  rule  all  dyes  fixed  by  means 
of  tin  mordants  are  faster  than  those  fixed  by  means  of  alumina 
mordants,  and  all  dyes  fixed  without  any  mordant  at  all  are  more  or 


12 


f  Chemical  News, 
l  Jan.  7,  1870. 


Dissolving  Resin  in  Water. 


less  easily  dissolved  from  the  textile  fibres.  This  portion  of  the  paper 
treats  further  on  blue  dyes,  of  which,  under  the  heading  of  simple 
( ein fetch )  four  kinds  are  enumerated,  viz.,  (1)  Indigo  applied  in  two 
different  ways,  so-called  “vat  blue”  and  “  Saxony  blue (2)  Prussian 
blue  or  cyanogen  blue ;  (3)  Blue  from  various  dye  woods;  (4)  Aniline 
blue.  Mixed  blue  dyes. — The  different  qualitative  tests  and  the  mode 
of  their  application  are  given  at  full  length,  of  which  the  following  is 
a  condensed  abstract : — I.  Heat  the  material  ]to  be  tested  with  alcohol 
of  80  per  cent  and  a  few  drops  of  hydrochloric  acid.  A.  The 

material  is  reddened,  and  yields  a  red  liquor.  Blue  from  dye 

woods. — B.  The  material  retains  its  blue  colour;  the  fluid  becomes 
blue  coloured  :  (1)  Aniline  blue  ;  (2)  Saxony  blue.  C.  The 

material  remains  unchanged;  liquor  not  coloured:  (1)  Vat  blue  ; 

(2)  Cyanogen  blue.  II.  Further  treatment  of  the  materials  sub 
B  and  C.  B.  The  fabrics  is  tested  with  strong  sulphuric  acid  ; 
no  change  occurring  indicates  Saxony  blue.  When  the 
colour  changes  to  brownish  yellow  or  brownish  red,  aniline  blue  is 
present.  C.  Heat  with  a  solution  ofsoda;  no  change  of  colour  occur¬ 
ring  indicates  vat  blue.  When,  on  the  other  hand,  this  reagent  causes 
either  complete  discolouration  or  turning  to  yellow  or  brown,  cyano¬ 
gen  blue  is  indicated.  It  should  be  observed  that  a  series  of  confirma¬ 
tory  tests  are  required  and  given  at  length,  but  space  forbids  to  enter 
into  further  particulars. 

Meteoric  Iron  Fallen  on  the  Collina  di  Brianza  (Milanese 
Territory). — Dr.  Hausofer. — The  author  has  made  a  careful  analysis 
of  a  piece  of  this  very  large  meteorite,  about  the  origin  of  which  some 
doubt  has  existed.  The  specific  gravity  of  this  material  is  7796  ;  it 
does  not  contain  sulphur  or  chromium,  and  was  found  to  consist,  in 
100  parts — of  iron,  gn:  nickel,  77;  phosphorus,  07 ;  cobalt,  o-2;  and 
traces  of  carbon. 

Meteorite  Found  near  Cranbourne,  Australia. — Dr.  Hausofer. 

— Specific  gravity,  3744;  contains,  in  100  parts— insoluble  silicates, 
4*x ;  silica,  2'3 ;  alumina,  17;' lime,  i'8;  phosphoric  acid,  1*4;  pro¬ 
toxide  of  iron,  7 1  "x  ;  protoxide  of  nickel,  3*1 ;  water,  137.  The  hard¬ 
ness  of  this  substance  is  about  the  same  as  that  of  felspar. 

Acffion  of  Chloro-Chromic  Acid  (Chromsaurechlorid)  Upon 
Benzol. — Dr.  Carstaujen. — The  author  first  reviews  the  labours  of 
M.  Carius  and  others  to  obtain  the  diredt  oxidation  of  benzol,  and  then 
states  that  it  occurred  to  him  that  chloro-chromic  acid  might  be  used 
for  this  purpose.  The  adtion  of  that  substance  upon  benzol  is,  how¬ 
ever,  so  violent  that  the  chloride  aforesaid  cannot  be  used  undiluted; 
as  a  diluent,  liquid  glacial  acetic  acid  is  used,  and  in  this  manner 
there  is  obtained,  after  properpurification,  a  substance,  trichlorchinon, 
C0HC13O2.  This  material  is  crystalline,  soluble  in  boiling  alcohol, 
and  its  origin  from  benzol  is  explained  by  the  following  formula 
4(Cr02Clli)  +  C6H6  =  C6HC1302  +  2Cr203  +  5HCI.  When  chloro- 
chromic  acid  contains  any  free  chlorine,  there  is  also  formed  some 
tetrachlorchinon  and  a  peculiar  heavy  oily  substance. 

Combination  of  Tantalum  and  Niobium. — M.  Rammelsberg. 
— The  author  has  undertaken  this  very  laborious  research  in  order  to 
test  the  corredtness  of  the  labours  of  Messrs.  Blomstrand  and 
Marignac  on  this  subjedt,  and  also  to  vindicate  the  corredtness  of  the 
researches  of  the  late  M.  H.  Rose;  the  headings  of  the  chapters  of 
this  monograph  are  :  tantalum,  atomic  weight  of  tantalum,  chloride  of 
tantalum,  bromide  and  iodide  of  tantalum,  fluorides  and  double  fluor¬ 
ides  of  tantalum,  tantalic  acid,  salts  of  tantalic  acid,  lower  oxides  of 
tantalum,  nitride  of  tantalum;  this  paper  is  to  be  contained.  { 

On  Chrysophanic  Acid. — Dr.  Rochleder. — After  referring  at  ; 
some  length  to  the  labours  of  many  chemists,  as  well  as  those  made  | 
by  himself  on  this  subjedt  some  years  ago,  the  author  enters  into  a  , 
discussion  on  the  statements  made  by  MM.  Graebe  and  Liebermann 
respedting  the  composition  of  chrysophanic  acid,  and  then  says,  that 
he  has  taken  the  trouble  to  prepare  this  acid  in  pure  state  from  rheine 
as  prepared  by  Dr.  Marquardt  at  Bonn  ;  this  substance  consists  mainly 
of  chrysophanic  acid,  emodine,  and  impurities;  the  composition  of 
pure  emodine  dried  at  ioo°  is,  in  100  parts,  C,  6575  ;  H,  4^29  ;  O,  30-i8  ; 
formula:  C40H30O13;  the  formula  which  Messrs.  Graebe  and  Lieber¬ 
mann  give  for  chrysophanic  acid,  viz.,  C14H804,  cannot,  according  to 
the  author  of  this  paper,  be  the  corredt  one,  and  this  the  less  so,  as 
no  less  than  six  different  chemists  have  found  for  rhe  formulae  of  this 
substance,  prepared  from  different  sources  and  at  various  periods,  the 
formula,  C66H42O17=4(C14H10O4)-|-H2O,  because  the  H20  of  crystal¬ 
lisation  is  only  driven  off  at  1150;  it  should  be  kept  in  view  that 
emodine  is  very  difficult  to  separate  from  chrysophanic  acid,  and  M. 
Rochleder  suspedts  that  the  statements  of  Messrs.  Graebe  and 
Leibermann  about  the  adtion  of  pulverised  zinc  upon  chrysophanic 
acid  are  vitiated  by  the  presence  of  emodine  in  the  acid  used  for  these 
experiments. 

On  Toluylendiamine. — M.  Koch.— This  substance,  a  bye  produdt 
of  the  manufadture  of  aniline,  is  readily  and  rather  violently  adted 
upon  by  anhydrous  acetic  acid,  the  result  being  the  formation  of 
diacetyltoluyldiamine : — 


C7H4 


NH 

NH 


2  ,  c„h3o 
+c;h3o 


}o  =  IL20  +  C7H4  I 


nhc2h3o 

nhc2h8o 
— ^ 


toluyl-  anhydrous  diacetyl- 

diamine.  acetic  acid.  toluylendiamin. 

T1  is  latter  compound  yields,  on  being  heated  to  150°  with  1  eq.  of 
carbonate  of  soda,  an  acetyl,  and  is  thereby  converted  into  mono- 
acetyldiamine ;  the  diacetyl  compound  is,  by  the  addition  of  bromine, 
converted  into  monobromodiacefyltoluylendiamine, 


(C  H  Rr  I  NHC„HgO\ 
(C7H5Br7  |NhC2H30/ 


a  solid  substance  crystallising  in  needle-shaped  crystals,  when  this 
compound  is  heated  to  130°  along  with  an  excess  of  caustic  potassa 
solution  it  is  converted  into  monobromoacetyltoluylendiamine. 


Les  Mondes,  December  23,  1869. 

Estimation  of  the  Value  of  Sugars  for  Commercial  Purposes. 
— M.  Mehay. — The  author  proposes  that  the  brokers  should  supply 
standard  samples  of  refined  sugar,  which  should  be  considered  as  pure, 
for  all  commercial  purposes,  and  that  every  assay,  of  any  kind  of  sugar, 
whether  made  by  means  of  the  optical  saccharimeter  or  by  the  Fromm- 
herz-Barreswil  process,  should  be  compared  with  an  assay  of  the 
standard  sample  made  at  the  same  time.  The  samples  of  raw  sugar 
marked  from  No.  1  to  21,  adopted  by  the  Netherlands’  Society  for 
Trade  and  Commerce,  have  been  found,  by  repeated  assays,  to  repre- 
sent.very  accurately  the  value,  and  each  to  contain,  according  to  the 
specific  number,  the  percentage  of  pure  sugar  found  therein  by  rigorous 
analytical  methods  ;  and  with  these  samples  properly  marked  and 
guaranteed  genuine  any  analyst  can  be  supplied  by  brokers.  On  the 
Continent,  raw  sugars  are  generally  denominated  No.  so  and  so,  by 
which  the  different  qualities  are  readily  discriminated,  bought,  and 
sold. 

Falling  Stars. — The  Rev.  Father  Denza,  S.J. — A  very  interesting 
and  extensive  account  of  observations  made  at  nineteen  different 
places  in  Italy,  from  Palermo  to  Moncalieri  and  Milano,  giving  for 
every  locality  the  number  of  meteorites  seen  and  observed  at  observa¬ 
tories  during  a  given  time. 

Obituary. — The  well-known  scientific  chemist,  Stephane  Robinet, 
who  was  born  at  Paris,  on  the  6th  of  December,  1796,  died  at  that 
city  on  the  3rd  of  December,  last.  The  deceased  is  especially  known 
for  his  zeal  in  analysing  the  natural  waters  of  France,  and  for  his 
excellent  hydrographical  works. 


Cosmos,  December  25,  1869. 

Permeability  of  Caoutchouc  Tubes. — M.  Jouant. — The  author 
states  that,  from  a  series  of  experiments  he  has  made,  the  following 
conclusions  may  be  drawn: — A  vulcanised  caoutchouc  tube  of  r2  m.m. 
thickness,  and  having  a  surface  of  33'6o  sq.  m.m.,  loses,  in  three  days, 
by  diffusion,  217  per  cent  of  hydrogen,  while  n-2  per  cent  of  air  has 
at  the  same  time  entered.  That  the  non-vulcanised  caoutchouc  tubing 
is  by  far  less  permeable  for  gases  is  proved  by  the  following  fadts  :— 
A  tube  of  the  last-named  substance,  having  50^00  sq.  m.m.  surface,  has 
been  submitted  to  the  same  experiment  during  twenty-eight  days,  and 
lost  during  that  time,  by  diffusion,  22‘6  per  cent  of  hydrogen,  while 
only  5'6  per  cent  of  atmospheric  air  entered  the  apparatus,  wdiich  was 
arranged  precisely  alike  for  both  experiments,  and  so  constructed  as 
to  indicate  any  change  of  pressure  going  on  internally  by  means  of 
manometer  tubes.  The  permeability  of  caoutchouc  for  gases  is  a  well- 
established  fadt,  and  a  consequence  of  its  peculiar  structure. 


NOTES  AND  QUERIES. 


Alumina  from  the  Island  of  Eubsea. — Can  ary  of  your  corre¬ 
spondents  inform  me  about  the  “  Alumina”  obtained  from  the  Island 
of  Eubasa,  its  price,  and  through  whom  it  may  be  obtained.  Samples 
required,  which  would  probably  lead  to  business. — J.  E.  N. 

Dissolving  Resin  in  Water.— (Answer  to  J.  Milton). — You  can¬ 
not  dissolve  resins  in  water  as  you  can  salt,  or  sugar,  or  gum ;  but 
shellac,  for  instance,  may  be  rendered  soluble  in  water  by  means  of  a 
solution  of  borax,  and  by  means  of  aqueous  solutions  of  caustic  and 
carbonated  alkalies,  many  (not  all)  resins  may  be  rendered  what  can 
be  termed  soluble  in  water  ;  but  in  reality  this  is  attended  with  a  kind 
of  saponification  similar  to  that  which  occurs  when  neutral  fats  are 
treated  with  caustic  alkalies,  thereby  becoming  soluble  soaps. 


MEETINGS  FOR  THE  WEEK. 


Monday,  10th. — Medical,  8. 

Tuesday,  nth. — Photographic,  8. 
Wednesday,  12th.- — Society  of  Arts,  8. 

-  Microscopical,  8. 

Thursday,  13th. — London  Institution,  7.30. 

-  Royal,  8.30 

-  Zoological,  8.30. 

-  Royal  Society  Club,  6. 

Friday,  14th.— Quekett  Club,  8. 


TO  CORRESPONDENTS. 

L.  Nightingale. — Any  good  work  on  agricultural  chemistry  will 
give  you  the  information  you  seek. 

V.  A.  U. — The  copyright  will  belong  to  the  proprietor  of  the 
magazine,  unless  you  stipulate  for  its  reservation  when  sending  the 
article. 

H.  H. — 1.  Some  excellent  ledtures  on  coal-gas  appeared  some  little 
time  ago  in  the  Chemical  News:  consult  these.  2.  Mulder  on  the 
“Chemistry  of  Beer.” 

James  Wylde's  courteous  letter  in  reference  to  the  Electric  Tele¬ 
graph  Review  is  received,  with  thanks,  and  shall  meet  with  due 
attention. 

R.C.  Moffat,  Ph.D. — 1.  The  indexis  issued  with  the  present  number. 
Its  great  length  and  the  care  required  in  its  preparation  have  rendered 
the  delay  of  a  week  necessary.  2.  Browning  and  Co.,  Minories,  or 
Horne  and  Thornthwaite,  Newgate  Street. 


Chemical  News,  ) 
Jan.  14,  1870.  J 


Beet-Root  Sugar. 
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good  translation  can  be  given.  It  is  too  much  the  fashion 
to  take  it  for  granted  that  manufacturing  industry  ought 
to  be  chiefly  confined  to  larger  centres  of  population  ;  but 
this  notion  is  not  entertained  on  the  Continent,  where, 
beside  beet-root  sugar  making,  the  preparation  of  madder 
and  various  derivatives  therefrom  is  conducted  in  the 
country,  rather  than  in  towns.  This  is  also  the  case  with 
the  distillation  of  spirits  from  wine,  as  well  as  that  ob¬ 
tained  from  various  other  sources — viz.,  potatoes,  beet¬ 
roots,  cherries,  &c. 

The  proposals  made  by  M.  Marggraf  to  obtain  sugar 
from  beet-roots  on  the  large  scale  did  not  then  meet  with 
any  success,  owing  to  a  variety  of  concurrent  causes, 
among  which  may  be  mentioned  the  cheapness  of  cane- 
sugar,  imported  into  Germany  from  this  country  and 
Holland.  About  the  end  of  last  century,  Messrs.  Achard 
and  Hermbstadt  again  called  attention  to  this  subject, 
and  succeeded  on  a  sufficiently  large  scale  in  obtaining 
from  beet-roots  about  6  per  cent  of  crystallised  sugar  and 
4  per  cent  of  molasses.  It  was,  however,  mainly  due  to 
the  political  disturbances  and  wars  of  the  latter  end  of 
the  last  and  the  first  fifteen  years  of  the  present  century 
that  the  manufacture  of  beet-root  sugar  was  entered  into 
commercially.  This  was  principally  due  to  the  encourage¬ 
ment  of  Napoleon  I.,  aided  by  the  eminent  judgment  and 
sound  scientific  knowledge  of  one  of  his  ministers — the 
famous  Chaptal.  It  is  true  that,  almost  immediately  after 
Napoleon’s  fall,  the  beet-root  sugar  industry  collapsed — 
but  only  to  be  revived  on  sounder  scientific  and  mercantile 
principles,  its  temporary  collapse  being  partly  due  to 
the  protective  tariffs  made  in  favour  of  colonial  sugars  ; 
whilst,  in  some  countries,  beet-root  sugar  making  was 
practically  prohibited,  also,  by  absurd  and  injudicious 
excise  regulations. 

The  plant  known  as  Beta  maritima  (an  unsightly  bi¬ 
annual  vegetable,  which  grows  wild  on  the  coast  of  the 
Mediterranean  in  Spain,  Dalmatia,  and  some  parts  of 
France)  is  the  mother  plant  from  which  the  sugar-yielding 
beet  has  been  derived.  The  well-known  red  beet  is  a 
different  variety  of  the  same  genus.  The  beet  has  been 
an  objeCt  of  regular  cultivation  as  a  suitable  cattle-fodder 
only  from  the  beginning  of  this  century,  since  which  time 
several  varieties  have  been  obtained,  partly  as  a  result  of 
cultivation,  partly,  also,  as  a  consequence  of  climate  and 
soil.  The  Beta  cicla,  or  so-called  white  Silesian  beet-root, 
is  considered  by  many  as  the  best  variety  for  the  produc¬ 
tion  of  sugar.  This  root,  as  well  as  the  other  varieties,  is 
a  biannual  plant.  The  first  year  after  sowing  it  only 
produces  rootlets  and  leaves ;  in  the  second  year  of  its 
growth,  the  root  becomes  developed;  and,  were  it  not 
that  this  vegetable  cannot  very  well  stand  frost,  the  best 
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ON  A  MINERAL  FROM  SAN  PAOLO. 

By  Dr.  T.  L.  PHIPSON,  F.C.S., 

Member  of  the  Chemical  Society  of  Paris. 

A  mineral  from  San  Paolo,  Brazil,  was  placed  in  my 
hands  a  short  time  ago  in  Paris  ;  it  was  supposed  to  be  a 
silicate  of  yttria,  and  was  called  Thelline  or  Thellite.  It 
corresponded  in  appearance  and  properties  with  the 
silicate  of  yttria,  described  by  M.  Damour,  in  1858,  as 
having  been  found  in  the  diamond  sands  of  Bahia,  Brazil ; 
a  brown  mineral,  said  to  be  “  probably  a  silicate  of  yttria,” 
which  whitens  before  the  blowpipe,  but  does  not  fuse,  and 
was  found  to  be  insoluble  in  phosphorus-salt. 

A  small  sample  of  the  specimen  from  San  Paolo  was 
confided  to  me  for  analysis,  with  a  request  that  I  would 
make  known  the  result  at  an  early  opportunity. 

The  following  is  a  description  of  the  mineral  and  its 
analysis  : — It  is  of  a  light  brown  colour,  translucent  on 
the  thin  edges,  and  in  the  veins  which  traverse  its  sub¬ 
stance  ;  when  pulverised  it  gives  a  light  yellow  powder  of 
great  brilliancy,  which  becomes  bright  red  when  heated  ; 
it  is  partially  attacked  by  strong  acids.  Before  the  blow¬ 
pipe  it  is  infusible,  but  darkens  and  turns  black  in  the 
inner  flame,  and,  by  continuing  the  heat  for  some  time, 
the  surface  becomes  quite  white.  It  scratches  glass  like 
a  diamond,  and  cuts  it  very  nearly  as  easily  as  the  latter, 
but  it  will  not  attack  quartz  ;  it  gives  flashes  and  sparks 
of  fire  when  struck  smartly  in  an  agate  mortar  ;  it  is  quite 
devoid  of  crystallisation,  and  its  fradture  is  imperfedtly 
conchoidal.  No  trace  of  yttria  could  be  obtained  from 
this  mineral,  but  it  was  found  to  contain  about  1  per  cent 
of  glucina  as  an  accidental  constituent.  It  yielded — - 


Silicic  acid . go'90 

Water . . .  4-54 


Peroxide  of  iron  and  alumina  with) 
about  1  per  cent  of  glucina  . .  j 


lOO’OO 

The  presence  of  glucina  in  this  mineral,  which  is  evidently 
a  kind  of  hydrated  silica,  menilite,  or  resinite,  is  rather 
interesting,  and  leads  me  to  believe  that  this  earth  will  be 
found  In  other  natural  kinds  of  silica.  Silicate  of  glucina 
(Phenakite)  is  so  closely  allied  to  quartz  in  appearance 
and  crystalline  form  that  it  is  easily  mistaken  for  it,  and 
substances  possessing,  when  crystallised,  the  same  crystal¬ 
line  form  are  often  found  together  in  nature.  I  do  not 
conclude  from  the  above  that  the  mineral  I  have  examined 
is  identical  with  M.  Damour’s  silicate  of  yttria,  for  I  am 
not  aware  that  I  have  ever  seen  the  latter.  Doubtless  he 
will  some  day  publish  an  analysis  of  it. 

Analytical  Laboratory,  Putney,  S.W. 


BEET-ROOT  SUGAR. 


When  the  Berlin  apothecary,  Marggraf,  in  the  year  1747, 
made  known,  at  a  meeting  of  the  Royal  Prussian  Academy 
.of  Sciences,  the  fadt  that  the  beet-roct  contained  sugar 
identical  with  that  derived  from  sugar-cane,  and  that  he 
had  obtained,  by  means  of  alcohol,  6-2  per  cent  of  sugar 
from  the  white  variety  of  beet,  and  4-5  per  cent  from  the 
red-coloured  root,  he  certainly  did  not  dream  that,  within 
a  century  after  his  discovery,  the  manufacture  of  beet-root 
sugar  would  have  become  one  of  the  most  extensive  of 
what  is  very  properly  termed,  in  the  German  language, 
landwirthschaftliche  Gezverbe ,  but  for  which  no  very 


period  for  its  gathering  would  be  in  the  spring  following 
its  second  winter.  This  condition,  however,  cannot  be 
complied  with,  and  the  crop  is  gathered  in  the  autumn. 
The  weight  of  the  crop  of  roots  gathered  from  one  hedtare 
varies,  as  might  be  expedted,  considerably  ;  but  the  fol¬ 
lowing  figures  may  give  some  idea  of  this  subjedt : — In 
Austria,  from  416  to  580  cwts.,  yielding  from  3080  to 
4336  lbs.  of  sugar;  Bohemia,  from  448  to  580  cwts., 
yielding  from  3344  to  4640  lbs.  of  sugar;  Prussia,  about 
720  cwts.,  yielding  about  5344  lbs.  of  sugar;  France, 
5g6  cwts.,  yielding  4464  lbs.  of  sugar.  The  composition 
of  a  good  kind  of  the  Beta  cicla ,  in  100  parts,  is: — Water, 
83-5;  sugar,  with  a  trace  of  dextrine  (about  o-i),  10*5; 
ligneous  fibre,  o-8  ;  albumen,  casein,  and  other  albumenoid 
substances,  1*5;  fatty  matter,  o-i ;  organic  substances — 
viz.,  pedtine,  citric,  and  pedtic  acids,  a  substance  which, 
in  contadt  with  air,  assumes  a  rose  colour,  asparagin, 
oxalates  and  pedtinates  of  lime,  potassa,  and  soda;  inor¬ 
ganic  salts — viz.,  nitrate  and  sulphate  of  potassa,  chloride 
of  potassium,  phosphate  of  lime,  and  magnesia,  all 
together,  37  per  cent.  It  is  evident  that  the  juice  ob- 
tafned  from  a  plant  of  that  complex  composition  is  a 
somewhat  difficult  fluid  to  deal  with  for  obtaining  sugar 
therefrom  ;  and,  in  order  fully  to  illustrate  the  triumph  of 
wdl-applied  science  in  this  respedt,  we  quote,  for  compari- 
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Beet-Root  Sugar. 


(Chemical  News, 
t  Jan.  14, 1870. 


son’s  sake,  the  percentage  composition  of  sugar-cane: — 
Sugar,  17-8  ;  water,  72*0  ;  cellulose,  g-8  ;  saline  matter,  0-4. 

There  are  various  processes  in  use  for  obtaining  sugar 
from  beet-root ;  but  the  following  is  an  outline  of  the 
general  mode  of  operating: — The  roots  are  dug  up,  and 
the  head  bearing  the  leaves  (which  serve  together  as 
fodder)  is  cut  off  commonly  on  the  field.  The  roots  are 
then  carted  to  the  sugar  works,  and  there  washed  by 
machinery,  it  being  essential  that  neither  clay  nor  pebbles 
should  remain  adhering,  since  these  might  injure  the 
machinery  by  which  the  roots  are  next  made  into  pulp, 
by  being  torn  up  by  very  sharp  circular  saws,  placed  close 
together  on  a  revolving  cylinder,  making  from  1000  to 
1200  revolutions  per  minute.  The  pulp  is  placed  in  bags 
made  of  a  very  strong  linen  tissue,  and  from  twenty-five  to 
fifty  of  these  bags  are  placed  on  each  other  on  the 
movable  plate  of  a  hydraulic  press,  care  being  taken  to 
place  between  every  two  bags  a  frame  wicker-work  or 
perforated  tinned-iron  plates.  The  pressure  which  can 
be  applied  averages  from  500  to  700  lbs.  per  square  inch ; 
generally  the  pressing  process  is  repeated,  sometimes  with, 
sometimes  without  previous  moistening  of  the  cake, 
which,  in  some  cases,  is  also  broken  up  again.  Before  we 
follow  the  juice  obtained  by  this  pressure,  we  may  pay  a 
moment’s  attention  to  the  cake  obtained  after  it  has  been 
submitted  to  repeated  pressure.  It  exhibits  a  hard,  some¬ 
what  plank-like  appearance,  varying  in  size  with  the  size 
of  the  press-plate,  and  about  |  or  £  of  an  inch  thickness. 
It  contains,  according  to  an  analysis  made  at  Hohen- 
heim*  : — Water,  15-61 ;  ash,  1*27;  cellulose,  1-47;  sugar, 
1*72;  carbohydrates  (starch,  &c.),  2-84;  proteine  com¬ 
pounds,  0-28;  together,  23-2.  To  which  add,  to  make  up  the 
100  parts  of  beet-root,  76-8  per  cent  of  juice,  containing: — 
Water,  65-95;  sugar,  10*17;  carbohydrates,  0-63  ;  proteine 
compounds,  0*58.  The  cake  is  used  as  fodder  for  cattle, 
or,  in  some  cases,  for  the  manufacture  of  brandy,  vinegar, 
and,  last,  but  not  least,  for  the  manufacture  of  paper,  for 
which  it  is  increasingly  in  demand. 

The  juice,  as  it  runs  from  the  press-plate,  is  led,  by 
means  of  gutters,  to  what  is  termed  a  monte-jus,  and  by 
its  means  (by  steam)  forced  up  to  the  defecation-pan, 
wherein  it  is  rapidly  heated,  by  means  of  steam  (the  pan 
being  jacketed),  to  85°.  This  temperature  having  been 
reached,  a  thin  milk  of  lime  is  added,  and  the  fluid 
thoroughly  stirred  up.  The  lime  saturates  the  free  acid 
present  in  the  juice,  and  precipitates  as  well  as  decom¬ 
poses  the  albuminous  substances,  ammonia  being  conse¬ 
quently  evolved.  In  order  that  the  lime  should  aCt 
properly,  it  is  necessary  to  increase  the  heat,  which  is 
raised  to  near  the  boiling  point  of  the  fluid.  The  quantity 
of  lime  added  depends  upon  the  quality  of  the  roots,  but 
is  generally  about  from  1  to  2  lbs.  for  every  100  litres  of 
juice.  The  liquor  in  the  defecation-pan  is  run  off  clear 
from  the  supernatant  scum,  by  means  of  an  ingeniously- 
contrived  tap,  and,  previous  to  reaching  the  animal-char¬ 
coal  filters,  the  fluid  is  filtered  through  a  peculiar  kind  of 
flannel,  made  on  purpose.  The  defecated  juice  is  not  a 
pure  solution  of  sugar ;  it  contains  saccharate  of  lime, 
free  sugar,  free  potassa,  soda,  and  some  ammonia ;  small 
quantities  of  organic  nitrogenous  substances,  and  sulphate 
and  nitrate  of  potassa.  The  removal  of  a  portion  of  these 
impurities  is  effected,  in  many  instances,  by  filtration 
through  animal  charcoal,  next  submitted  to  the  aCtion  of 
a  current  of  carbonic  acid,  whereby  the  saccharate  of 
lime  is  decomposed;  and  the  clear  liquid  is  evaporated  to 
a  density  of  240  to  25°  Beaume  (sp.  gr.,  ngg  to  1-210), 
and  again  filtered  over  animal  charcoal,  in  order  to  remove 
from  the  liquid  (technically,  clearsel )  colouring  matter  and 
other  impurities.  The  filtered  juice  should  have  the 
colour  of  pale  sherry,  and  be  free  from  any  suspended 

*  This  place  is  situated  near  Stiittgart,  in  Wurtemberg,  and  is  one 
of  the  largest  and  the  best  conducted  agricultural  colleges  in  Europe. 
It  is  fitted  up,  not  only  for  theoretical,  but  also  for  practical,  instruc¬ 
tion,  and  contains  a  model  beet-root  sugar  work,  brewery,  distillery, 
and  other  manufactories  belonging  to  the  class  termed,  in  Germany, 
Landwirthschaftliche  Gewevbc,  on  a  sufficiently  large  scale  for  practi¬ 
cal  use. 


impurities.  The  filtered  liquor  is  next  evaporated  to  a 
density  of  about  420  Beaume  (sp.  gr.,  1-412).  This 
evaporation  is  best  performed  in  a  vacuum-pan.  When 
the  proper  degree  of  concentration  has  been  attained,  the 
thickish  magma  (a  mixture  of  cystallised  sugar  and  syrup 
or  molasses)  is  run  into  a  copper  pan,  technically  termed 
a  cooler ;  but  this  is  in  so  far  a  misnomer,  as  the  contents 
of  the  pan  are  heated  by  steam  to  a  higher  temperature 
(above  120°)  than  was  attained  in  the  vacuum-pan.  The 
contents  of  the  pan  are  kept  in  constant  motion,  by  means 
of  stirring,  while  a  gang  of  men  are  busy  carrying  the  pasty 
mass  to  the  sugar-loaf  forms,  in  order  therein  to  solidify, 
and  to  be  deprived  of  adhering  syrup  by  being  washed  with 
a  solution  of  pure  sugar,  sufficiently  concentrated  for  it 
not  to  dissolve  any  crystallisable  sugar,  while  effectually 
removing  the  molasses.  Instead  of  this  rather  expensive 
process,  which  yields  refined  sugar,  it  is  often  omitted, 
and  in  its  stead  is  substituted  the  use  of  the  centrifugal 
machine,  or,  also,  of  the  so-called  Schutzenbach  boxes 
(iron  tanks,  with  a  false  bottom  made  of  wire-gauze,  upon 
which  the  magma,  after  it  has  been  heated  in  the  coolers, 
is  run),  and  there  left  for  several  days,  until  the  molasses 
have  entirely  run  off ;  the  produce  being  raw  beet-root 
sugar,  which  is  not  fit  for  consumption  until  it  has  been 
refined,  even  if  its  colour  is  only  pale  yellow. 

The  molasses  from  beet-root  sugar  are  unfit  for  use  as 
swetenings,  owing  to  the  large  quantity  of  mineral  salts 
they  contain.  According  to  Meitzendorf,  these  molasses 
consist,  in  100  parts,  of : — Water,  io-8 ;  mineral  salts,  10-5  ; 
proteine  compounds,  g-8 ;  sugar  (cane-sugar  and  non- 
crystallisable  sugar),  peCtin,  fatty  matter,  caramel,  and 
other  undetermined  organic  substances,  68-g.  This 
material  is  employed  for  the  manufacture  of  spirits,  which, 
however,  are  not  at  all  agreeable  to  the  palate,  but  might 
be  rendered  pure  by  re-distillation  with  quicklime  and  the 
use  of  freshly-ignited  wood-charcoal.  The  residue  of  this 
distillation- is  a  valuable  source  of  potash.  In  Russia  and 
some  parts  of  Silesia,  the  molasses  are  used,  along  with 
other  fodder,  for  the  cattle — a  practice  which  deserves 
encouragement. 

The  Continent  of  Europe  contains  1184  beet-root  sugar 
works  situated  in  Germany,  France,  Russia  (inclusive  of 
Poland),  Austria,  and  Belgium.  There  are,  perhaps, 
scattered  over  the  rest  of  Europe,  some  dozen  of  these 
works  yet  ;  but  their  production  does  not  materially  add 
to  the  4,475,000  cwts.  of  beet-root  sugar  annually  produced 
by  the  works  above  named.  It  is  evident  that,  in  countries 
where  labour  is  cheap,  and  whose  inhabitants,  but  for  the 
beet-root,  would  be  dependent  for  their  supply  of  sugar 
upon  countries  which  possess  colonies,  or  dependencies 
where  sugar-cane  can  be  grown,  the  cultivation  of  beet¬ 
roots  intended  for  the  manufacture  of  sugar  is  a  decided 
boon.  In  some  cases,  objection  may  be  raised  to  this  in¬ 
dustry,  since  it  cannot  be  denied  the  extensive  culture  of 
such  crops  as,  for  instance,  beet-root,  tobacco,  madder,  &c., 
may  interfere,  to  some  extent,  with  the  cultivation  of 
cereals.  Yet,  however  cogent  this  objection  (which  has, 
also,  been  several  times  brought  forward  against  the  exten¬ 
sive  cultivation  of  sugar-cane  in  hot  climates),  it  is  an  un¬ 
deniable  faCt  that  the  rural  populations  in  Europe  derive 
great  benefit  from  this  industry,  which  keeps  them  suitably 
employed  during  the  winter  months  of  each  year;  and  the 
results  obtained  fully  prove  that  beet-root  sugar  can  hold 
its  ground,  and  compete  successfully  with  colonial  sugar 
when  placed  on  equality  therewith. 

As  regards  the  United  Kingdom,  it  cannot  but  cause 
some  astonishment,  that  a  country  ranking  first  in  agri¬ 
culture,  and  doubly  so  in  everything  relating  to  manu¬ 
facturing  industry,  should  have  hitherto  lagged  behind 
in  the  successful  carrying  out  of  this  industry — a  faCt  the 
more  to  be  wondered  at  since  the  cultivation  of  root  crops  is 
very  extensively  carried  on,  and  the  beet-root  residues  may 
serve  as  food  for  cattle  even  better  than  the  roots  purposely 
cultivated  for  that  purpose.  Agricultural  labourers  can  (as 
instanced  by  Continental  experience)  be  readily  taught  the 
operations  of  the  beet-sugar  manufacture ;  and  the  skilled 
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supervision  does  not  require  more  than,  at  the  utmost,  half- 
a-dozen  men.  In  France,  Belgium,  and  Germany,  women, 
as  well  as  men,  are  employed  in  these  works.  As  to 
climate,  excepting  the  central  and  northern  parts  of  Scot¬ 
land,  and  the  high  moor  grounds,  the  United  Kingdom  is 
as  favourably  situated  for  the  cultivation  of  beet-root  for 
sugar  manufacture  as  any  portion  of  the  European 
Continent;  while  the  higher  standard  of  agricultural 
efficiency  in  this  country  would  greatly  tend  to  secure 
good  crops  with  existing  system  of  rotation.  As  regards 
the  duty  on  sugar,  this  is  now  equalised  with  that  payable 
in  the  neighbouring  countries — France,  Belgium,  and  the 
Netherlands.  So  that,  if  this  matter  were  to  be  properly 
taken  up,  and  economically  carried  out,  with  due  foresight, 
and  there  were  brought  to  bear  upon  it  that  practical 
scientific  knowledge  which  has  raised,  on  the  Continent, 
this  industry  from  a  puny  infancy  to  the  full  strength  of 
vigorous  manhood,  there  is  no  doubt  that  it  may  become 
a  source  of  great  improvement  and  well-being  to  the  rural 
population  of  this  country. 


ON  THE 

MANUFACTURE  OF  CRUCIBLE  STEEL. 

By  R.  H.  SMITH,  F.C.S.,  &c. 

A  great  deal  is  being  talked  about  the' production  of  cast- 
steel  direCtly  fron  iron  ores,  or  its  manufacture  from  in¬ 
ferior  kinds  of  English  iron  ;  but  little  is  known  or  said 
(outside  the  immediate  manufacturing  districts)  as  to  how 
the  immense  quantities  of  this  substance  are  produced  at 
the  present  time.  The  conversion  of  iron  into  steel  is, 
perhaps,  to  be  classed  among  one  of  the  most  peculiar, 
but,  at  the  same  time,  interesting,  processes  with  which 
chemists  are  acquainted. 

The  ordinary  converting  furnaces  are  of  a  conical  shape, 
the  bar-iron  laying  in  stone  pots,  in  contact  with  char¬ 
coal  ;  and  the  heat  to  which  the  iron  is  exposed  is  regulated 
according  to  the  purpose  for  which  it  may  afterwards  be  re¬ 
quired.  The  time  generally  occupied  in  what  is  termed  “con¬ 
version  ”  is  about  three  weeks,  a  week  being  taken  to  raise 
the  heat  to  a  sufficient  degree,  a  second  to  maintain  it  at 
the  required  temperature,  and  a  third  to  gradually  cool 
the  furnace.  When  cold,  the  bars  are  withdrawn,  and 
found  to  be  covered  with  blisters,  and,  if  broken,  possessing 
a  fradture  totally  different  in  appearance  to  that  shown 
by  the  iron  before  treated  in  the  manner  described. 
Several  tempers,  as  they  are  technically  called,  are 
produced  in  one  furnace,  and  much  care  is  necessary  in 
selecting  them  out  for  the  different  requirements  of  the 
melter. 

Too  much  care  cannot  be  taken  in  the  melting  of  steel, 
as  the  after  work  so  much  depends  upon  this  part  of  the 
process.  The  melting-holes  are  on  a  level  with  the  floor  of 
the  furnace-room.  Each  hole  has  a  flue ;  and  some  six, 
twelve,  or  more,  of  these  form  a  flat  stack.  The  grate 
bars  at  the  bottom  of  each  hole  are  approached  by  means 
of  a  cellar  below.  The  crucibles,  or  pots,  as  they  are  called, 
made  from  a  mixture  of  several  kinds  of  clay  and  a  little  coke- 
dust,  are  formed  into  shape  by  means  of  a  plug  and  flask. 
The  pots  are  annealed  over  night,  and,  when  at  a  dull- 
red  heat  in  the  morning,  placed  in  the  holes  by  means  of 
tongs,  each  furnace  taking  two  pots. 

The  bar-steel  of  the  required  hardness  is  now  broken  up, 
and  the  crucible  charged  by  means  of  an  iron  funnel. 
The  first  heat,  as  it  is  called,  will  take  from  four  to  five 
hours  before  it  is  ready  to  be  poured  ;  but  this  greatly 
depends  on  the  nature  and  hardness  of  the  steel.  The 
holes  are  watched  and  worked  by  the  puller-out ;  but  the 
word  to  draw  the  pot  is  given  by  the  melter. 

The  puller-out  now  lifts  the  crucible  from  the  hole  with 
large  tongs,  and  places  it  upon  the  floor  of  the  furnace. 
Its  contents  are  then  poured  by  the  melter  into  a  mould, 
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made  of  cast-iron  in  two  pieces,  covered  with  a  coat  of 
coal-tar  soot,  and  held  together  by  rings  and  wedges. 

Great  care  is  required  in  pouring,  or  teaming,  the  steel, 
as  it  is  technically  called,  and  skill  in  judging  the  proper 
heat  when  to  cast  it.  Mild  or  soft  steel  should  be  teemed 
immediately  the  pot  is  withdrawn  from  the  furnace  ;  but 
hard  steel  may  often  remain  a  few  minutes  with  ad¬ 
vantage.  Each  crucible  should  last  one  day,  and  is  used 
three  times,  with  charges  of  50,  45,  and  40  lbs.  respedtively. 

All  steel  above  a  chisel  temper  contains  omgo  to  i*oo  per 
cent  of  carbon.  If  well  melted  it  will  settle  down  in  the 
mould,  leaving  a  small  hole  at  the  top  of  the  ingot.  If, 
however,  the  molten  steel  has  not  remained  long  enough 
in  the  fire,  it  will  pour  fiery;  and,  if  the  ingot,  on  cooling, 
be  broken,  it  will  be  found  to  be  full  of  small  holes,  called 
honeycombs.  Great  precaution  must  also  be  used  in  not 
allowing  the  metal  to  remain  too  long  in  the  fire,  as  hard 
steel,  when  of  good  quality,  will  soon  scorch,  and  so 
render  the  ingot  very  brittle. 

Well  melted  steel  (say  of  a  tool  temper)  may  be  thus 
known.  The  ingot  will  be  of  a  blue  colour,  with  a 
smooth  and  even  skin;  the  fradture  of  uniform  brightness, 
and  the  outer  edge  perhaps  slightly  scorched. 

Another  very  important  operation  to  which  steel  is 
subjedt  is  the  hammering ;  and  probably  more  good  steel 
is  spoiled  in  this  department  than  any  other.  The  ingot 
should  be  well  soaked  in  the  flame  of  the  forge-furnace, 
and  not  at  once  (as  is  often  the  case)  put  into  a  dead  fire — 
where  the  heat  is  what  is  called  “dead,”  and  where  no 
flame  surrounds  the  ingot. 

The  fineness  of  the  fradture  of  a  bar  of  finished  steel 
greatly  depends  upon  the  heat  that  the  bar  is  allowed  to 
retain  when  the  finishing-stroke  of  the  hammer  is  upon  it. 
Coarseness  and  fineness  of  grain,  as  judging  the  temper 
or  quality  of  cast-steel,  is  far  over-estimated.  It  is,  to  a 
certain  extent,  an  indication  of  hardness  ;  but  so  much 
depends  upon  the  way  the  bar  has  been  finished,  that 
it  is  of  little  pradtical  value.  However,  best  cast-steel, 
especially  when  hard,  will  show  a  fradture  of  a  silky 
nature  ;  and,  when  soft,  will  look  bright,  and  shine  like 
glass.  Common  cast-steel,  on  the  other  hand,  will  lack 
that  brightness  which  is  so  charadteristic  of  good  steel ; 
it  will  look  dull,  and  have,  so  to  speak,  a  leaden  appear¬ 
ance  about  it. 

In  the  working  of  steel,  too  much  care  cannot  be 
bestowed;  and,  where  (as  in  razor-making)  the  workman 
is  required  to  use  a  steel  containing  about  1^50  per  cent 
of  carbon,  the  durability  of  the  razor  will  almost  entirely 
depend  upon  the  heat  to  which  he  subjedts  it  while  forging 
it  into  shape. 

A  useful  “tool-steel”  will  contain  about  1*2  to  1*35  per 
cent  of  carbon.  Spindle-steel,  or  large-size  turning  tools, 
will  work  well  if  containing  about  1*15  per  cent  of  carbon. 
Chisel-steel  is  a  temper  much  used,  will  harden  at  a  low 
heat,  and  possesses  great  toughness.  Steel  of  0-85  to 
075  per  cent  of  carbon  will  weld  easily,  and  is  adapted 
for  “  cold  setts,”  or  tools  where  the  principal  punishment 
is  on  the  unhardened  part. 

In  melting,  charcoal  is  largely  used  when  the  bar-steel 
is  not  of  the  required  hardness.  Wolfram  and  titanium 
are  occasionally  used, but  with  little  advantage. 

Binoxide  of  manganese  is  univerally  employed.  It 
forms  a  good  flux,  and  protedts  the  molten-steel  from  the 
adtion  of  the  air. 

Spiegeleisen  is  much  used  in  Sheffield.  It  is  an  alloy 
of  iron  with  manganese  and  carbon.  The  following  is  an 
analysis  of  a  good  spiegeleisen  : — 


Iron  (by  difference)  .  8478 

Manganese .  io’2i 

Carbon .  5‘0i 


IOO’OO 

Among  the  many  irons  employed  in  steel-making,  none 
have  acquired  the  reputation  that  those  imported  from 
Sweden  have  won  for  themselves,  and  especially  those 
known  as  the  Dannemora  marks. 
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Testing  of  Manganese  Ores. 


Such  brands  as  Double  Bullet  (00)  and  hoop  L  (l) 
command  a  high  price,  and  are  much  used  where  the  best 
quality  steel  is  required.  Second  Swedes,  such  as  Wand 
Crown,  Steinbuck,  Great  S,  K6,  &c.,  are  good  bodied 
irons,  largely  employed,  and  making  a  very  good  steel. 

m 

Of  the  commoner  marks  may  be  quoted  (CW)  (SW) 

«Q_ 

Spider,  and  BG  ;  and,  where  a  high  price  cannot  be  ob¬ 
tained  for  the  steel,  such  brands  are  recommended,  being 
found  to  melt  and  work  well.  English  irons  and  spring 
ends  are  also  melted,  but  make  an  inferior  quality  of  cast- 
steel. 

The  following  is  an  analysis  of  tool-steel : — 


Iron  (by  difference)  ..  ..  88-34 

Carbon .  1-31 

Manganese .  0-12 

Silicon .  o-ig 

Sulphur .  0-03 

Phosphorus .  o-oi 


ioo-oo 


ON  THE 

TESTING  OF  MANGANESE  ORES. 

By  BENJAMIN  H.  PAUL,  Ph.D. 

The  question  raised  by  Sherer  and  Rumpf  *  as  to  the  prac¬ 
tice  of  representing  the  value  of  manganese  ores  by  the 
amount  of  binoxide  of  manganese  actually  contained  in 
them,  or  equivalent  to  the  other  peroxides  of  manganese 
which  are  sometimes  present  in  such  ores,  is  one  that 
will,  no  doubt,  attradt  the  notice  of  chemical  manu¬ 
facturers.  And  the  suggestion  that  the  value  of  manga¬ 
nese  ores  should  be  measured  by  chlorometrical  degrees, 
rather  than  by  the  adtual  percentage  of  binoxide,  has  a 
tendency  in  the  same  direction  as  the  resolutionf  passed 
by  the  Association  of  Alkali  Manufacturers,  last  year,  in 
reference  to  this  subject. 

The  decision  then  adopted  by  the  Association  would 
seern  to  have  been  based  more  upon  differences  found,  in 
practice,  to  exist  between  working  results  and  the  indica¬ 
tions  of  tests  made  for  determining  the  percentage  of 
manganese  binoxide  in  sample,  rather  than  upon  any 
probable  or  ascertained  cause  of  variation  in  the  results 
obtained  by  the  method  of  Fresenius  and  Will.  It  would 
seem,  also,  to  indicate  a  desire  on  the  part  of  manu¬ 
facturers  that  tests  of  manganese  ore  should  express  the 
amount  of  binoxide  available  for  liberating  chlorine,  and 
not  the  amount  actually  present  in  the  ores.  It  is  in  this 
respeCt  that  the  iron  method  has  an  advantage  over  the 
method  of  Fresenius  and  Will,  since  the  presence  of 
iron  as  metal  or  protoxide  in  manganese  ore  would  affeCt 
its  power  of  liberating  chlorine.  The  result  of  a  test  of 
such  manganese  ore  by  the  iron  method  would  be  cor¬ 
respondingly  affeCted ;  but  that  would  not  be  the  case  if 
the  method  of  Fresenius  and  Will  were  adopted  in  the 
testing. 

Much  of  the  discrepancy  between  the  results  of  tests 
of  manganese  ore,  and  many  of  the  disputes  that  have 
arisen  as  to  the  percentage  of  these  ores,  may,  in  all 
probability,  have  been  due  to  the  circumstance  mentioned 
above  ;  and,  to  provide  against  a  recurrence  of  such  dif¬ 
ferences,  it  would  seem  desirable  that,  in  regard  to  a 
certain  class  of  manganese  ores,  some  other  mode  of 
testing  than  that  of  Fresenius  and  Will  should  be  agreed 
upon,  so  that  the  valuation  of  those  ores  may  be  based 
upon  the  available  binoxide,  and  not  upon  the  actual 
amount. 

*  Chemical  News,  vol.  xx.,  p.  302. 

,  ‘  Thaq  as  the  testing  of  manganese  according  to  the  method  of 

Vy  ill  and  Fresenius  is,  in  the  opinion  of  the  meeting,  incorreft,  and 
yields  uncertain  results,  it  is  recommended  to  members  of  this 
Association  not  to  buy  by  that  test.” 
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That  form  of  the  iron  process  in  which  chloride  of  iron 
is  used  does  not  appear  to  be  suitable  for  this  purpose,  on 
account  of  the  possible  loss  of  chlorine  which  may  take 
place  in  the  operation  ;  but  Bunsen’s  method  of  dissolving 
the  ore  with  hydrochloric  acid,  passing  the  liberated 
chlorine  into  iodide  of  potassium  solution,  and  deter¬ 
mining  the  iodine  liberated,  would  probably  answer  the 
purpose. 

However,  there  is  reason  to  belie  ye  that  Sherer  and 
Rumpf  have  overlooked  another  circumstance  which 
must  be  considered  in  regard  to  the  method  of  Fresenius  and 
Will.  With  certain  limitations,  there  is  little  doubt  that 
this  method  gives  results  which  are  uniform,  especially 
if  the  manganese  ore  tested  in  that  way  is  of  German 
origin,  or  if  it  resembles  the  German  ore  in  being  soft  and 
readily  soluble  ;  but  many  varieties  of  manganese  ore 
now  in  use  are  not  of  that  kind.  The  Spanish,  Nova 
Scotian,  and  Californian  ores,  for  instance,  are  often 
excessively  hard,  and,  even  when  finely  powdered,  difficult 
to  dissolve  thoroughly.  In  testing  such  ores  by  the 
method  of  Fresenius  and  Will,  there  is,  in  the  first  place, 
a  risk  of  incomplete  solution,  which  would  make  the 
result  too  low.  If  heat  be  applied  to  the  apparatus  in 
order  to  render  solution  complete,  there  is,  in  the  second 
place,  a  risk  of  driving  off  water,  which  would  make  the 
result  too  high. 

In  some  instances,  the  differences  that  have  obtained 
between  the  results  of  tests  could  not  be  referred  to  the 
presence  ofiron  as  metal  or  protoxide  in  the  ores,  inasmuch 
as  Fresenius  and  Will’s  method,  has,  in  those  cases,  been 
used  by  the  several  operators,  and  it  is  probable  that  those 
differences  arose  from  the  difficult  solubility  of  the  ore. 
But,  however  that  may  be,  it  seems  no  longer  admissible 
to  use  that  method  for  testing  manganese  ores  generally, 
although  there  is  no  reason  to  doubt  the  uniformity  of  its 
results  when  applied  to  the  soft  kind  of  ores  formerly  in 
use  almost  exclusively. 

For  these  reasons,  and  on  account  of  the  long  time 
requisite  for  dissolving  manganese  ores  of  this  kind,  the 
method  of  Fresenius  and  Will  is  not  well  adapted  for 
testing  them.  For  some  time  past,  therefore,  I  have 
adopted  Mohr’s  method  of  using  a  known  quantity  of  a 
standard  solution  of  oxalic  acid,  together  with  excess  of 
sulphuric  acid,  for  dissolving  the  ore ;  if  necessary 
boiling  until  the  ore  is  completely  dissolved,  and 
then,  by  means  of  a  standard  solution  of  permanga¬ 
nate,  determining  the  quantity  of  oxalic  acid  re¬ 
maining  undecomposed.  This  method  is  very  con¬ 
venient  for  testing  manganese  ores,  and  since  it  involves 
only  one  weighing  for  each  test,  the  source  of  error  is  less 
than  in  the  method  of  Fresenius  and  Will.  The  results 
obtained  are  also  very  uniform. 

This  method  has  also  the  advantage  of  giving  results 
which  fairly  represent  the  amount  of  available  binoxide 
in  manganese  ores  ;  for  any  iron  that  may  be  present  as 
metal  or  protoxide  would  consume  an  equivalent  quantity 
of  permanganate  solution,  and  thus  apparently  reduce  the 
quantity  of  oxalic  acid  decomposed  by  the  binoxide  to  an 
extent  proportionate  to  the  amount  of  iron  existing  in  the 
ore.  Thus,  for  instance,  if  the  quantity  of  oxalic  acid  de¬ 
composed  by  100  grains  of  manganese  ore  free  from  iron  or 
protoxide  of  iron  were  109-53  grains  the  ore  would  contain 
76-5  per  cent  binoxide  and  the  whole  of  that  would  be  ■ 
available.  But,  if  the  100  grains  of  ore  also  contained 
5-6  grains  of  metallic  iron,  or  an  equivalent  of  protoxide,  the 
permanganate  solution  required  for  peroxidising  that  iron 
would  represent  6-3  grains  of  oxalic  acid,  and  the  quantity 
of  oxalic  acid  decomposed  by  the  binoxide  would  appear 
so  much  less  than  it  really  was,  or  103-23  grains  instead 
of  109-53  grains.  Accordingly,  the  amount  of  binoxide 
would  be  represented  as  72-1  per  cent,  instead  of  76-5  per 
cent ;  and  that  would,  in  fadt,  be  the  amount  of  binoxide 
available  for  generating  chlorine. 

This  method  of  testing  recommends  itself  by  its  sim¬ 
plicity,  and  by  the  fadt  that  the  standard  solutions  of 
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oxalic  acid  and  permanganate  will  keep  for  a  long  time 
without  alteration  of  value. 

The  oxalic  acid  solution  contains  63  grins,  in  the  litre, 
and  1  c.c.  is  equivalent  to  5  c.c.  of  the  permanganate 
solution. 
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AND 

FREE  SULPHURIC  ACID  IN  SHERRY  WINE; 

WITH  OBSERVATIONS  ON  THE  SOLVENT  ACTION  OF 
ALCOHOLIC  SALINE  SOLUTIONS  UPON  SULPHATE  OF  LEAD.* 

By  Professor  F.  H.  STORER. 


Several  years  since,  I  was  called  upon  by  a  wine-mer¬ 
chant  of  this  city  to  examine  a  sample  of  pale  sherry 
taken  fiom  a  cask  which  had  been  returned  to  him,  on  the 
certificate  of  a  chemist  that  the  wine  contained  lead.  The 
sample  in  question  was  perfectly  transparent  and  clear. 
There  was  nothing  in  the  appearance  or  taste  of  the  wine 
to  indicate  the  sophistication  to  which  it  had  really  been 
subjected. 

On  submitting  this  sherry  to  chemical  analysis,  I  found 
not  only  that  it  held  in  solution  a  considerable  proportion 
of  lead,  but  also  a  decided  trace  of  free  sulphuric  acid,  be¬ 
sides  an  abundance  of  the  same  acid  combined  with  some 
alkaline  base.  When  a  portion  of  the  wine  was  evaporated 
in  contact  with  slips  of  paper,  the  latter  soon  became 
crumbly  and  friable. 

Regarded  merely  from  the  chemical  point  of  view,  with¬ 
out  reference  to  its  manifest  bearing  upon  questions  of 
hygiene  and  jurisprudence,  the  simultaneous  occurrence 
of  a  lead  salt  and  of  free  sulphuric  acid  in  alcoholic  solu¬ 
tion  is  a  fadt  sufficiently  important  to  merit  close  attention. 
Unfortunately,  the  small  sample  of  wine  given  me  was 
completely  exhausted  in  the  severe  confirmatory  tests  by 
which  the  results  above  mentioned  were  controlled, 
and  I  have  had  no  opportunity  to  determine  the  precise 
manner  in  which  the  lead  was  held  in  solution  in  that 
particular  case.  Several  conjectures  as  to  the  cause  of  the 
phenomenon  will  be  discussed  below. 

That  lead  compounds  should  still  be  employed  in  the 
treatment  of  wine  will  surprise  no  one  familiar  with  the 
tenacity  with  which  traditions  are  held  by  successive 
generations  of  operatives  in  many  of  the  chemical  arts. 
According  to  Taylor, f  “  litharge  was  formerly  much  used 
to  remove  the  acidity  of  sour  wine  and  convey  a  sweet 
taste.  Acetate  of  lead,  or  some  other  vegetable  salt  of 
the  metal,  is  in  these  cases  formed  ;  and  the  use  of  such 
wine  may  be  productive  of  alarming  symptoms.  Many 
years  since  a  fatal  epidemic  colic  prevailed  in  Paris 
owing  to  this  cause  ;  .  .  .  .  the  adulteration  was  dis¬ 
covered  by  Fourcroy,  and  was  immediately  suppressed.” 

Beckmann  in  his  “  History  of  Inventions”^  dwells  at 
some  length  on  the  antiquity  and  enduring  character  of 
the  practice  of  neutralising  the  acid  which  spoils  wine  by 
means  of  litharge.  According  to  this  author,  the  practice 
was  forbidden  by  legal  enactment  in  France  as  early  as 
1696,  but  a  hundred  years  later  “  the  art  of  improving 
wine  by  litharge  was  taught  in  England  as  a  method 
perfectly  free  from  danger.”  || 

The  sulphuric  acid  in  the  sample  of  wine  examined  by 
me  was  probably  added,  with  a  view  of  removing  the  dis¬ 
solved  lead  resulting  from  the  previous  use  of  litharge. 

*  Communicated  by  the  Author. 

+  “  On  Poisons,”  p.  502  of  the  London  edition. 

t  ‘‘Chapter  on  Adulteration  of  Wine.” 

II  William  Graham’s  “  Art  of  Making  Wines  from  Fruit,  Flowers, 
and  Herbs.”  London,  sixth  edition. 
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it  is  not  unlikely  that  the  addition  of  the  free  acid  was 
preceded  by  that  of  a  solution  of  sulphate  of  ammonium. 

In  seeking  for  an  explanation  of  the  facSt  that  a  certain 
proportion  of  lead  may  remain  dissolved  in  wine,  even  in 
presence  of  free  sulphuric  acid,  the  following  hypotheses 
suggest  themselves : — 

1st.  It  seemed  not  impossible,  in  case  a  mixture  of 
weak  alcohol,  dilute  sulphuric  acid,  and  sulphate  of  lead 
was  left  to  itself  for  a  long  time,  that  a  part  of  the  lead 
salt  might  be  changed  to  sulphovinate  of  lead  and  pass 
into  solution.  This  idea  was  sufficiently  improbable  in 
view  of  the  known  fadts  that  dilute  alcohol  and  weak  sul¬ 
phuric  acid  are  unfit  for  making  sulphovinic  acid,  and 
that  but  little,  if  any,  of  the  acid  can  be  formed  even  from 
tolerably  concentrated  liquids,  unless  the  mixture  of 
alcohol  and  sulphuric  acid  be  heated  artificially.  The 
idea  was,  nevertheless,  put  to  the  test  of  experiment,  as 
follows  : — 

100  c.c.  of  alcohol  of  5g  per  cent,  5  c.c.  of  oil  of  vitriol, 
and  a  quantity  of  recently  precipitated  sulphate  of  lead 
were  placed  in  a  stoppered  bottle,  and  the  mixture  was 
frequently  shaken  during  an  interval  of  three  months.  The 
clear  liquid  was  then  decanted,  diluted  with  water,  and 
saturated  with  sulphuretted  hydrogen  gas.  Not  the 
slightest  colouration  indicative  of  lead  was  produced. 

100  c.c.  of  similar  alcohol,  mixed  with  sulphuric  acid, 
sulphovinic  acid,  and  sulphate  of  lead,  gave  no  reaction 
for  lead  when  tested  after  the  lapse  of  three  months. 

2nd.  Though  the  idea  seemed  highly  improbable,  it  was 
still  possible  that  the  sugar  in  the  wine  might  in  some 
way  exert  a  solvent  adtion  upon  sulphate  of  lead.  It  was 
found,  however,  when  100  c.c.  of  alcohol  of  5g  per  cent 
and  5  c.c.  of  oil  of  vitriol,  together  with  a  quantity  of 
sugar  and  of  precipitated  sulphate  of  lead,  were  left  to 
themselves  for  three  months,  that  the  clear  supernatant 
liquid  held  no  trace  of  lead  in  solution.  For  that  matter, 
it  was  found  that  a  mixture  of  sulphuric  acid  and  much 
sugar-water  was  capable  of  precipitating  all  the  lead  even 
from  an  aqueous  solution  of  acetate  of  lead.  The  filtrate 
from  the  sulphate  of  lead  thus  precipitated  gave  absolutely 
no  indication  of  lead  when  tested  with  sulphuretted 
hydrogen,  not  even  when  a  considerable  quantity  of  the 
liquid  was  evaporated  to  dryness,  incinerated,  treated  with 
nitric  acid,  and  again  evaporated  before  applying  the 
reagent. 

3rd.  The  most  probable  hypothesis  of  all,  however,  was, 
that  a  certain  proportion  of  lead  could  be  held  dissolved 
in  presence  of  sulphuric  acid,  even  in  an  alcoholic  solution 
like  wine,  by  the  acftion  of  various  soluble  alkaline  salts 
capable  of  decomposing  and  of  being  decomposed  by 
sulphate  of  lead  ;  for  it  is  a  well-known  fad  that  very  con¬ 
siderable  quantities  of  sulphate  of  lead  can  be  held  dissolved 
in  water  by  means  of  many  acetates,  citrates,  and  tartrates, 
and  by  various  other  salts. 

To  test  this  idea,  the  following  set  of  experiments  has 
been  carried  out  at  my  suggestion  by  Mr.  A.  H.  Pearson, 
of  Haverhill,  a  student  in  the  Laboratory  of  the  Massa¬ 
chusetts  Institute  of  Technology. 

A  considerable  quantity  of  dilute  alcohol,  of  the  usual 
strength  of  sherry  wine  (18  per  cent)  having  been  prepared, 
standard  solutions  of  acetate  of  lead,  of  sulphuric  acid, 
and  of  sulphate  of  ammonium  were  made  by  dissolving 
weighed  quantities  of  these  substances  in  portions  of  the 
18  per  cent  alcohol.  Each  of  the  solutions  was  made  of 
such  strength  that  500  c.c.  of  the  liquid  contained  one- 
tenth  of  an  equivalent  of  the  salt  or  acid,  reckoned  in 
grammes,  on  the  hydrogen  scale. 

Alcoholic  solutions  of  several  salts  of  ammonium  and  of 
the  fixed  alkalies  were  also  prepared,  as  will  be  described 
below. 

In  each  experiment,  equal  quantities  of  the  standard 
solution  of  sulphuric  acid,  or  of  sulphate  of  ammonium, 
and  of  the  saline  solution  to  be  tested  were  mixed  in  a 
glass  flask,  and  the  standard  solution  of  acetate  of  lead 
was  made  to  fall  from  a  burette  drop  by  drop  into  the 
mixture  until  a  persistent  precipitate  of  sulphate  of  lead 
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was  perceived.  The  burette  was  graduated  so  that  two 
drops  from  it  were  equal  to  one-tenth  of  a  cubic  centi¬ 
metre  ;  and  the  flask  was  constantly  shaken  while  the 
drops  of  acetate  of  lead  were  falling  into  it. 

The  results  of  the  experiments  are  as  follows: — 

Acetate  of  Ammonium  was  prepared  by  neutralising 
ordinary  acetic  acid  with  ammonia-water,  and  the  strong 
aqueous  solution  thus  obtained  was  mixed  with  alcohol. 
It  appeared,  however,  that  this  alcoholic  solution  of  the 
acetate  exerted  no  solvent  adtion  upon  sulphate  of  lead, 
for  a  permanent  precipitate  of  the  latter  was  produced  in 
the  mixture  of  acetate  of  ammonium  and  normal  sulphuric 
acid  by  the  first  drop  of  the  standard  solution  of  acetate 
of  lead.  The  same  negative  result  was  obtained  in  several 
repetitions  of  the  experiment,  even  when  new  portions  of 
dilute  alcohol  and  a  second  set  of  the  standard  solutions 
were  employed. 

When,  however,  the  solution  of  acetate  of  ammonium 
was  mixed  with  an  equal  bulk  (io  c.c.)  of  the  standard 
solution  of  sulphate  of  ammonium,  instead  of  the  sulphuric 
acid,  a  considerable  quantity  of  sulphate  of  lead  was  held 
in  solution  by  it.  In  two  distindl  trials,  the  precipitate 
formed  by  dropping  acetate  of  lead  into  the  mixed  solution 
of  acetate  and  sulphate  of  ammonium  continued  to  re¬ 
dissolve  until  3  c.c.  of  the  standard  solution  of  acetate  of 
lead  had  been  added  to  the  liquor.  These  3  c.c.  of  the 
standard  solution  contained  0*1137  grm.  of  acetate  of  lead, 
corresponding  to  o*ogog  grm.  of  sulphate  of  lead.  To' 
hold  dissolved  1  part  of  sulphate  of  lead  in  the  dilute 
alcohol  charged  with  sulphate  of  ammonium,  there  was 
consequently  required  no  c.c.  of  a  tolerably  strong  solu¬ 
tion  of  acetate  of  ammonium. 

Still  another  experiment  with  sulphuric  acid  was  made, 
by  mixing  10  c.c.  of  an  entirely  new  preparation  of  acetate 
of  ammonium  with  a  similar  quantity  of  the  standard 
solution  of  acetate  of  lead,  and  dropping  the  standard 
sulphuric  acid  into  the  mixture.  No  persistent  precipi¬ 
tate  was  produced  in  this  case  until  5  c.c.  of  the  acid  had 
been  added.  This  quantity  of  the  standard  acid  contained 
°'°49  grm.  of  sulphuric  acid,  corresponding  to  0*1515 
grm.  of  sulphate  of  lead;  hence  only  33  parts  of  the 
solution  of  acetate  of  ammonium  were  required  to  dissolve 
1  part  of  sulphate  of  lead.  It  is  to  be  observed  that  the 
insolubility  of  tartrate,  citrate,  and  succinate  of  lead  in 
alcohol  prevents  the  application  of  this  modified  form  of 
the  experiment  in  the  examples  given  below.  With  the 
exception  of  the  acetates  of  ammonium  and  sodium,  none 
of  the  salts  experimented  with  can  be  mixed  with  the 
acetate  of  lead  and  subsequently  tested  with  sulphuric 
acid  or  sulphate  of  ammonium. 

Acetate  of  Sodium ,  whether  mixed  with  the  normal 
sulphuric  acid,  with  sulphate  of  ammonium,  or  with 
acetate  of  lead,  seemed  to  have  no  solvent  adtion  upon 
sulphate  of  lead. 

Neither  Oxalate  of  Ammonium  nor  normal  Oxalate  of 
Potassium  exerted  any  solvent  adtion,  either  in  presence 
of  the  sulphuric  acid  or  the  sulphate  of  ammonium. 

Tartrate  of  Ammonium. — Normal,  crystallised  tartrate 
of  ammonium  was  dissolved  in  alcohol  of  18  per  cent,  in 
such  proportions  that  500  c.c.  of  the  solution  contained 
i-ioth  of  an  equivalent,  18*4  grms.  of  the  salt.  Twenty- 
five  c.c.  of  the  solution  were  mixed  with  an  equal  volume 
of  the  normal  sulphuric  acid ;  and  normal  acetate  of  lead 
was  added  to  the  mixture  until  a  permanent  precipitate 
was  produced.  To  effedt  this  result,  there  was  required 
of  the  standard  solution  of  acetate  of  lead  2  c.c.,  or 
0*0758  grm*  of  the  acetate,  corresponding  to  0*0606  grm. 
of  sulphate  of  lead.  The  25  c.c.  of  the  solution  of 
tartrate  of  ammonium  contained  o*g2  grm.  of  the  dry 
salt.  Hence,  something  more  than  15  parts  of  tartrate  of 
ammonium  are  required  to  hold  1  part  of  sulphate  of  lead 
dissolved  in  diluted  alcohol  containing  free  sulphuric 
acid. 

In  two  other  experiments,  where  the  tartrate  of  am¬ 
monium  solution  was  mixed  with  the  sulphate  of  ammo¬ 
nium,  instead  of  with  free  sulphuric  acid,  3  c.c.  of  the 


acetate  of  lead  solution  had  to  be  added  before  a  perma¬ 
nent  precipitate  could  be  formed. 

That  sulphuric  acid  ‘is  a  more  efficient  precipitant  of 
lead  in  presence  of  tartaric  acid  than  sulphate  of  ammo¬ 
nium  was  shown  in  another  way.  Thirty  c.c.  of  the 
standard  alcoholic  acetate  of  lead  were  mixed  with  an 
equal  volume  of  the  standard  solution  of  tartrate  of  am¬ 
monium.  The  precipitated  tartrate  of  lead  was  filtered, 
and  the  filtrate  mixed  with  a  quantity  of  the  sulphate  of 
ammonium  solution.  No  precipitate  was  produced, 
though,  on  the  subsequent  addition  of  sulphuretted  hydro¬ 
gen,  a  slight  precipitate  of  sulphide  of  lead  was  formed. 
In  a  similar  experiment,  where  sulphuric  acid  was  substi¬ 
tuted  for  sulphate  of  ammonium,  a  slight  precipitate  was 
produced  by  the  sulphuric  acid,  and  no  precipitate  could 
be  obtained  afterwards  with  sulphuretted  hydrogen. 

In  two  other  experiments,  where  5  c.c.  of  the  acetate  of 
lead  solution  were  mixed  with  30  c.c.  of  the  tartrate  of 
ammonium,  no  precipitate  was  produced  by  sulphate  of 
ammonium  in  the  filtrate  from  the  tartrate  of  lead,  while 
sulphuric  acid  gave  a  slight  precipitate  as  before.  In  this 
case,  however,  sulphuretted  hydrogen  gave  a  slight  pre¬ 
cipitate  after  sulphuric  acid  as  well  as  after  sulphate  of 
ammonium. 

Normal  Tartrate  of  Potassium,  mixed  with  the  solution 
of  sulphuric  acid,  exerted  no  solvent  adtion  on  sulphate 
of  lead. 

Succinate  of  Ammonium ,  prepared  by  neutralising  a 
solution  of  succinic  acid  with  ammonia-water,  exerted  no 
solvent  adtion  when  mixed  with  the  free  sulphuric  acid  ; 
but,  when  mixed  with  the  solution  of  sulphate  of  ammo¬ 
nium,  6  c.c.  of  the  acetate  of  lead  solution  were  added  to 
the  liquor  before  a  permanent  precipitate  fell. 

Normal  Citrate  of  Ammonium  was  prepared  by  neutral¬ 
ising  a  weighed  equivalent  portion  of  crystallised  citric 
acid  with  ammonia-water.  Ten  c.c.  of  the  solution  were 
mixed  with  an  equal  volume  of  the  standard  sulphuric 
acid,  and  the  standard  solution  of  acetate  of  lead  was 
dropped  into  the  mixture  in  the  usual  way.  No  perma¬ 
nent  precipitate  was  formed  until  16  c.c.  of  the  lead  solu¬ 
tion  had  been  added.  These  16  c.c.  contained  0*6064  grm. 
of  acetate  of  lead,  corresponding  to  0*4848  grm.  of 
sulphate  of  lead.  The  xo  c.c.  of  citrate  of  ammonium 
solution  contained  0*42  grm.  of  crystallised  citric  acid. 
Hence,  1  part  of  sulphate  of  lead  was  held  dissolved  in 
the  mixture  of  alcohol  and  dilute  sulphuric  acid  for  every 
0*8663  part  of  citric  acid  in  the  liquor. 

On  repeating  the  experiment,  a  precisely  similar  result 
was  obtained  :  16  c.c.  of  the  standard  lead  solution  had 
to  be  added  to  the  mixture  of  alcohol  and  sulphuric  acid 
before  the  precipitate  ceased  to  re-dissolve  as  fast  as  it 
formed. 

In  two  other  experiments,  where,  instead  of  free  sul¬ 
phuric  acid,  10  c.c.  of  the  standard  solution  of  sulphate  of 
ammonium  were  mixed  with  10  c.c.  of  the  citrate  of 
ammonium  solution,  30  c.c.  of  the  standard  lead  solution 
had  to  be  added  in  each  case  before  any  permanent  pre¬ 
cipitate  formed. 

Dicitrate  of  Ammonium ,  Ci2H6(NH4)20i4,  was  prepared 
in  crystals,  and  22*6  grms.  of  the  salt  were  dissolved  in 
500  c.c.  of  the  18  per  cent  alcohol.  Twenty-five  c.c.  of 
the  solution  were  mixed  with  an  equal  volume  of  the 
standard  sulphuric  acid,  and  the  acetate  of  lead  solution 
was  dropped  into  the  mixture  in  the  usual  way.  After 
the  addition  of  8  c.c.  of  the  standard  acetate  of  lead,  a 
permanent  precipitate  was  produced.  These  8  c.c.  con¬ 
tained  0*3032  grm.  of  acetate  of  lead,  corresponding  to 
0*2424  grm.  of  sulphate  of  lead.  The  25  c.c.  of  dicitrate 
of  ammonium  solution  contained  1*13  grms.  of  the  dry 
salt.  Hence,  1  part  of  sulphate  lead  was  held  dissolved 
for  every  4*6617  parts  of  the  dicitrate. 

Tricitrate  of  Potassium. — Twenty-five  c.c.  of  a  standard 
solution  of  ordinary  crystallised  citrate  of  potassium, 
mixed  with  an  equal  volume  of  the  standard  sulphuric 
acid,  gave  no  permanent  precipitate  until  2  c.c.  of  the 
solution  of  acetate  of  lead  had  been  added  to  it. 
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Sugar. — A  standard  solution  of  cane-sugar,  mixed  with 
an  equal  volume  of  the  sulphuric  acid,  gave  a  permanent 
precipitate  on  the  addition  of  the  first  drop  of  the  acetate 
of  lead.  . 

These  experiments  show  clearly  that  very  considerable 
quantities  of  sulphate  of  lead  can  be  held  in  solution  by 
weak  alcohol  charged  with  various  salts.  It  may,  there¬ 
fore,  reasonably  be  inferred  that  wines  sometimes  retain 
lead  in  solution,  in  consequence  of  this  adtion  of  the  acids 
and  salts  peculiar  to  wine  upon  lead  compounds  ignorantly 
employed  to  correct  acidity. 


NOTE  ON  THE 

SUPPOSED  POLARISATION  OF  THE  CORONA.* 

By  Prof.  E.  C.  PICKERING. 

An  observation  on  this  subjedt  is  given  in  my  report  in  the 
Chemical  News  (vol.  xx.,  p.  222),  but  as  the  form  of  the 
instrument  used  has  been  in  one  or  two  cases  misunder¬ 
stood,  I  enclose  a  sketch  of  it.  a,  b  (Fig.  1)  is  a  sheet- 


iron  tube,  closed  at  a  with  a  plate  of  quartz,  and  at  b  with 
a  prism  of  Rochon,  The  latter  has  the  property  of  giving 
two  images  of  any  objedt  seen  through  it,  separated  by  an 
angle  of  nearly  30.  Looking  through  the  tube  we  there¬ 
fore  see  two  images  of  the  quartz  touching,  but  not  over¬ 
lapping.  When  the  light  is  polarised,  these  images  assume 
complementary  tints,  which  vary  with  the  plane  of 
polarisation  and  the  thickness  of  the  quartz.  On  turning 
this  instrument  towards  the  sun  during  totality,  the  images 
presented  the  appearance  shown  in  Fig.  2. 

The  hexagons  represent  in  form  and  size  the  plate  of 
quartz  ;  the  black  circles  the  moon,  here  drawn  a  sixth  of 


an  inch  in  diameter,  as  the  scale  is  about  30  to  the  inch. 
The  corona  appeared  white,  but  the  sky  surrounding  it 
was  coloured  in  one  image  blue,  in  the  other,  yellow, — 
represented  in  the  figure  by  vertical  and  horizontal  lines. 
The  conclusion  to  be  drawn  from  this  is,  that  the  light  of 
the  corona  is  unpolarised,  or,  more  stridlly,  that  the  amount 
of  polarised  light,  if  any,  is  too  slight  to  be  perceptible 
with  this  instrument.  Its  delicacy,  although  not  equal  to 
Savart’s  polariscope,  is  very  great,  giving  coloured  images 
with  paper,  wood,  and  other  bodies  which  refledt  a  small 
amount  of  light  specularly.  The  day  before  the  eclipse  it 
showed,  in  a  very  marked  manner,  the  polarisation  of  the 
wet  pavements  and  roofs.  To  measure  its  sensitiveness, 
I  viewed  the  light  refledted  by  a  piece  of  plate  glass,  at 
different  angles  of  incidence,  and  found  that  the  colour 
ceased  to  be  visible  when  this  angle  was  about  io°,  which, 
allowing  for  the  refledtion  from  the  second  face  would  give 


about  one  part  of  polarised  to  twenty-four  of  natural 
light. 

Observers  heretofore  have  generally  attached  their 
polariscope  to  a  telescope,  and  thus  introduced  a  source 
of  error,  avoided  in  my  instrument.  For  light  passing 
through  the  objedt-glass  and  field  lens  would  be  polarised 
before  reaching  the  polariscope  by  the  obliquity  of  the 
incidence,  caused  both  by  the  curvature  of  the  surfaces  and 
the  fadt  that  the  edge  of  the  field  of  view  receives  its  light 
not  parallel  to  the  axis.  The  plane  of  poLuisation  would 
be  perpendicular  to  a  plane  falling  through  the  axis  of  the 
instrument.  Now,  if  any  part  of  the  corona  was  brought 
into  the  centre  of  the  field  of  view,  the  adjoining  portions 
would  appear  polarised  in  planes  parallel  to  the  edge  of 
the  field,  or  passing  through  the  sun’s  centre.  In  sweeping 
around  the  sun’s  edge,  the  plane  of  polarisation  would 
continually  change,  as  the  corona  passed  through  different 
parts  of  the  field,  and  the  comparative  darkness  of  the 
moon’s  disk  and  the  exterior  sky  prevent  the  polarisation 
of  the  other  portions  of  the  field  from  being  visible.  The 
degree  of  polarisation  by  refradtion  would  be  very  slight 
and  perhaps  imperceptible,  but  the  agreement  of  observa¬ 
tion  with  this  hypothesis  is  certainly  a  curious 
coincidence. 

The  strongest  argument  against  the  polarisation  of  the 
corona  is  furnished  by  the  spectroscope,  the  presence  of 
bright  lines  and  absence  of  dark  ones,  as  observed  by  Prof. 
Young,  denoting  incandescence,  a  view  strengthened  by 
the  consideration  that  each  square  centimetre  of  the  surface 
of  the  corona  would  receive  several  thousand  units  of 
heat  per  minute.  I  am  well  aware  that  my  results 
are  at  variance  with  those  obtained  by  previous  observers, 
including  some  of  the  most  eminent  astronomers  of  the 
day,  but  as  far  as  I  can  learn  this  form  of  polariscope  has 
not  been  used  for  the  purpose,  and  therefore  hope  that  my 
experiment  may  be  repeated  during  the  next  eclipse. 


ON  MICROSCOPICAL  MANIPULATION.* 

By  W.  T.  SUFFOLK,  F.R.M.S. 

(Continued  from  p.  9). 


The  processes  ot  recording  microscopical  obser¬ 
vations  are  scarcely  less  important  than  those  em¬ 
ployed  in  making  them.  The  fadts  accumulated  by 
the  most  painstaking  observers  are  of  comparatively 
little  use  unless  means  are  found  of  preserving 
and  communicating  them  to  others.  This  is  parti¬ 
cularly  the  case  with  regard  to  microscopical  studies, 
and,  like  most  natural-history  observations,  written 
descriptions,  however  graphic,  are  scarcely  intelligible 
unless  accompanied  by  truthful  drawings.  The  con¬ 
cluding  portion  of  these  papers  could,  therefore, 
hardly  be  considered  as  complete  without  some 
mention  of  the  way  of  writing  this  language  of  all 
nations,  a  subjedt  which  has,  with  a  few  exceptions, 
met  with  but  little  attention  from  writers  on  the 
microscope  :  probably  being  very  expert  themselves, 
the  idea  prevailed  that  drawing  was  as  natural  an 
acquirement  as  writing,  and  that  no  special  directions 
were  needed.  The  ledtures  which  supplied  the 
matter  for  these  pages  being  intended  for  persons 
wholly  unacquainted  with  the  use  of  the  microscope, 
it  was  then  deemed  advisable  to  treat  upon  the  subjedt 
of  microscopical  drawing  and  micrometry  at  greater 
length  than  usual,  dwelling  especially  on  those  points 
upon  which  little  information  is  to  be  found  in  books ; 
and  the  author  has  seen  no  reason  to  alter  his  opinion 


*  Communicated  by  Prof.  Morton,  Editor  of  the  Journal  of  the 
Franklin  Institute ,  to  whom  we  are  indebted  f<?r  copies  of  the  woodcuts. 


*  The  substance  of  a  course  of  leisures  delivered  to  the  members 
of  the  Quekett  Microscopical  Club,  January— April,  1869. 
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since  the  delivery  of  the  lectures,  but  has  rather  added 
than  withdrawn  matter. 

Photography ,  from  its  extreme  accuracy  and 
delicate  rendering  of  details,  claims  a  very  high 
place  among  the  resources  of  microscopical  art. 
When  the  object  is  suitable  for  its  employment, 
the  result  is  not  to  be  equalled  by  any  other  means 
of  delineation.  The  conditions,  however,  which  it 
is  requisite  to  comply  with  in  order  to  obtain  a  suc¬ 
cessful  micro-photograph  somewhat  limit  the  cases 
in  which  it  is  available.  The  object  to  be  photo¬ 
graphed  should  be  very  thin  and  flat,  so  that  the 
whole,  or  the  greater  part  of  it,  lies  in  the  same  plane, 
that  it  may  all  be  in  focus  at  once  ;  the  redudtion  of 
aperture  commonly  used  by  landscape  photographers 
to  secure  focal  depth  not  being  pradticable,  on 
account  of  the  great  loss  of  light  occasioned  by  the 
use  of  small  diaphragms,  which  is  so  great  when  the 
objedt  is  much  magnified  as  to  render  the  produdtion 
of  an  impression  on  the  prepared  plate  impossible 
with  any  reasonable  amount  of  exposure.  This  is  a 
very  great  drawback,  as  many  of  the  most  interesting 
microscopical  objedts  can  scarcely  be  seen  without 
continual  alteration  of  the  focal  adjustments.  The 
colour  of  the  objedt  should  also  be  such  as  is  favour¬ 
able  for  photographic  purposes ;  the  yellow,  brown, 
and  red  tints  of  many  tissues  render  it  impossible  to 
obtain  any  satisfactory  result.  The  best  photo¬ 
graphs  are  always  those  obtained  from  colourless 
objedts,  such  as  the  Diatomacece,  the  delicate  sculpture 
on  the  frustules  of  which  are  marvellously  rendered, 
as  may  be  seen  by  examining  the  photographs  by 
Dr.  Maddox,  to  be  procured  of  Mr.  How,  of  Foster 
Lane,  at  a  merely  nominal  price.  So  minutely  are 
the  details  produced  that  they  will,  when  photo¬ 
graphed  upon  glass,  bear  a  considerable  amount  of 
enlargement  by  means  of  the  magic-lantern. 

At  present  only  objedts  illuminated  by  transmitted 
light  have  yielded  impressions  on  the  prepared 
plate,  the  more  feeble  images  obtained  from  refledted 
light  and  dark  field  illumination  have  failed  in  pro¬ 
ducing  photographs,  and  so  a  large  and  interesting 
class  of  objedts  is  excluded.  Possibly  future 
improvements  may  remove  this,  and  some  other 
difficulties  which  at  present  limit  the  use  of  this 
valuable  art.  The  necessity  of  employing  special 
apparatus  and  of  mastering  a  delicate  set  of  chemical 
processes  will,  it  is  to  be  feared,  prevent  many  micro- 
scopistsfrom  availing  themselves  of  photography  as  a 
means  of  delineating  the  objedts  presented  to  them  in 
the  course  of  their  studies. 

The  pradtical  details  of  manipulation  and  the 
bibliography  of  the  subjedt  are  treated  at  considerable 
length  in  Dr.  Beale’s  “  How  to  Work  with  the  Micro¬ 
scope,”  4th  edition,  pp.  229  to  279. 

Fortunately,  the  other  processes  used  in  making 
representations  of  objedts  are  within  reach  of  the 
majority  of  microscopists.  The  apparatus  being 
simple  and  inexpensive,  compared  with  that  needed 
for  obtaining  photographs,  and  the  use  of  it  so 
easily  mastered,  that,  with  a  little  perseverance, 
most  persons  will  be  found  able  to  obtain  drawings 
really  useful,  although,  perhaps,  somewhat  wanting 
in  finish  and  delicacy.  Even  these  may  be  attained 
in  some  degree  by  painstaking  application ;  and, 
although  the  student’s  produdtions  may  not  equal 
the  work  of  professional  artists,  they  will  be  found  to 
possess  an  amount  of  truth  which  would  most  likely 
be  wanting  in  the  work  of  a  more  accomplished  but 
less  scientific  draughtsman. 


The  simplest,  but  not  the  easiest,  method 
is  to  make  the  drawing  without  instrumental 
aid.  Few  but  those  who  are  expert  draughtsmen 
can  accomplish  this.  The  difficulty  of  obtaining 
anything  approaching  an  accurate  representation 
can  only  be  understood  by  those  who  are  familiar 
with  the  process.  The  chief  obstacle  is  the  impossi¬ 
bility  of  seeing  objedt  and  drawing  nearly  together, 
as  in  landscape  or  other  sketching,  and  the  conse¬ 
quent  trouble  occasioned  by  frequently  losing  the 
place,  especially  during  the  earlier  stages  of  the  out¬ 
line  ;  the  peculiar  view  afforded  of  the  objedt  depriving 
the  observer  of  those  guides  used  in  ordinary 
drawing  from  nature.  The  impossibility  of  making 
the  drawing  to  scale  is  another  disadvantage,  and 
renders  it  of  but  little  value  as  a  microscopical 
record.  For  objedts  in  adtive  motion  no  other  mode 
is  available,  and  in  such  cases  it  is  of  value,  also, 
for  making  slight  sketches  and  memoranda  during 
observations,  and  preserving  fadts  which  would 
otherwise  be  lost ;  but  where  considerable  accuracy 
is  needed  some  one  or  other  of  the  instrumental 
appliances  now  to  be  described  must  be  employed. 
Nearly  all  the  instruments  attached  to  the  micro¬ 
scope  with  a  view  to  aid  delineation  adt  upon  the 
principle  of  rendering  the  image  of  the  objedt  and 
the  paper  and  pencil-point  visible  together  and  ap¬ 
parently  blended.  This  may  be  accomplished  in 
several  ways,  although  the  principle  of  reflection  is 
used  in  all  cases. 

The  oldest  of  these  instruments  is  the  camera 
lucida  of  Dr.  Wollaston  ;  it  consists  of  a  four-sided 
glass  prism  (Fig.  39),  of  which  the  angle  a,  b,  d 


Fig.  39. 


equals  90°,  the  angles  b,  a,  c,  and  B,  D,  c,  67°  30', 
and  the  angle  a,  c,  d,  1350 ;  it  acts  by  twice 
reflecting  the  rays  r  and  r',  proceeding  from 
the  eye-glass  of  the  microscope,  which  enter  through 
the  side  b,  d,  first  at  c,  d,  and  afterwards  at  a,  c, 
to  the  eye,  so  placed  at  a  that  one-half  of  the 
pupil  is  over  the  edge  of  the  prism,  and  views  the 
image  of  the  object  in  the  microscope,  the  pencil  and 
paper  being  seen  by  the  other  half,  which  is 
placed  beyond  the  edge  a.  As  the  reflections  are 
internal,*  there  is  scarcely  any  loss  of  light;  the 
image  is  consequently  very  bright,  and  owing  to  its 
being  twice  reflected,  it  is  not  inverted  when  it 
reaches  the  eye.  The  prism  is  mounted  in  a  convenient 
setting,  so  that  it  may  be  fitted  over  the  eye-piece  in 
the  place  of  the  cap,  which  is  of  course  removed.  A 
lens  is  sometimes  attached  to  the  lower  part  of  the 
camera  lucida,  between  the  eye  and  the  paper  ;  this 
is  of  use  to  persons  who  cannot  see  the  drawing 
distinctly  at  the  usual  distance,  about  ten  inches, 
and  may  be  either  convex  or  concave,  according  to 
the  special  requirement  of  using  it. 

*  Chemical  News,  vol.  xx.,  p,  266. 
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A  small  steel  disc,  known  as  Soemmering' s  mirror, 
placed  at  an  angle  of  450,  is  used  by  some 
microscopists.  The  polished  disc  is  smaller  than 
the  pupil  of  the  eye;  so  that,  while  the  image  from 
the  microscope  is  viewed  by  the  centre  of  the  pupil, 
its  circumference  is  employed  in  viewing  the  paper 
and  pencil-point,  upon  which  the  image  appears  to 
be  projected,  as  in  the  camera  lucida. 

(To  be  continued.) 


ON  ESSENCE  OF  SASSAFRAS. 

By  MM.  E.  GRIMAUX  and  Y.  RUOTHE. 


Essence  of  Laurns  sassafras  is  colourless  when  first 
rectified,  but  turns  gradually  yellow  after  exposure  to  air 
and  light.  Its  smell  resembles  that  of  essence  of  fennel. 
Its  density  at  zero  is  1-0815  ;  it  rotates  the  polarised  ray 
to  the  right,  and  its  rotatory  power  is  3*5°  for  a  length  of 
10  centimetres.  It  is  a  mixture  of  dextrogyrous  hydro¬ 
carbon  with  an  inactive  oxygenated  principle,  and 
also  contains  small  quantities  of  a  body  which  is  ap¬ 
parently  a  phenol,  and  which  gives  it  the  power  of  re¬ 
ducing  nitrate  of  silver.  This  body  is  separated  from  the 
essence  by  stirring  with  this  latter  an  aqueous  solution  of 
potash,  which,  after  the  addition  of  chlorhydric  acid,  pre¬ 
cipitates  some  oily  drops,  having  a  strong  smell  of  eugenic 
acid,  and  coloured  light  green  by  ferric  chloride.  By 
distilling  this  body  with  steam,  a  colourless  liquid  was 
obtained  in  just  sufficient  quantity  to  permit  analysis, 
which  gave  0  =  74-43,  £[  =  6-46.  Such  extremely  small 
proportions  are  found  in  the  essence  that  it  can  scarcely 
be  said  to  do  more  than  exist.  The  hydrocarbide 
(safrene)  contains  CioH^,  which  formula  is  confirmed  by 
the  density  of  its  vapour,  which,  ascertained  by  Dumas’s 
method,  was  found  equal  to  4-71  (theoretically,  4-7). 
Safrene  boils  between  1550  and  1570,  is  dextrogyrous,  and 
its  rotatory  power  is  i7°'5  for  a  length  of  10  c.c. ;  its 
density  at  zero  is  0-8345. 

Nine-tenths  of  the  essence  are  extracted  after  the  first 
distillation  between  230°  and  236°.  They  consist  of  an 
oxygenated  principle  (safrol),  which  distils  chiefly  be¬ 
tween  2310  and  2330.  This  latter  has  not  a  constant 
boiling  point,  for  it  always  changes  and  becomes  slightly 
resinous  under  the  influence  of  much  heat.  It  is  insoluble 
in  water,  but  difficult  to  dry  over  chloride  of  calcium,  and 
requires  rectification  in  a  current  of  pure  hydrogen  before 
analysis.  Its  odour  is  similar  to  that  of  the  essence  ;  its 
density  1-1141  at  zero;  it  exerts  no  influence  on  polarised 
light,  and  remains  liquid  at  a  cold  as  low  as  —  20°.  Safrol 
will  not  combine  with  bisulphites,  dissolve  sodium,  or 
decompose  chloride  of  benzoyle  at  its  boiling  point.  It 
will  not  dissolve  alcoholic  potash  even  at  180°,  but  is 
changed  by  it  into  a  black,  non-crystallisable  resin.- 

Treated  with  boiling  iodhydric  acid  at  1270,  it  yields 
a  thick  green  iodised  oil ;  with  perchloride  of  phosphorus 
it  gives  only  a  protochloride,  and  no  trace  of  oxy¬ 
chloride,  and  the  thick  viscous  body  left  in  the  retort  after 
distilling  the  protochloride  should  be  a  monochloruretted 
safrol.  It  does,  in  faCt,  present  the  appearance  and 
qualities  of  those  monobromised  derivatives  obtained  by 
merely  adding  a  molecule  of  bromine  to  a  molecule  of 
safrol,  :ut  if  excess  of  bromine  be  added,  a  solid  crystal¬ 
lised  derivative  of  pentabromised  safrol,  CxoH5Br502,  is 
obtained.  To  prepare  this  body,  dissolve  safrol  in  sul¬ 
phide  of  carbon,  and  add  five  times  its  weight  of  bromine  ; 
after  a  few  days  the  vessel  will  be  found  to  contain 
crystals.  Dissolve  these  in  chloroform,  wash  the  solution 
with  potash,  and  concentrate  ;  rectangular  and  perfectly 
white  flakes  of  pentabromised  safrol,  Ci0H5Br502,  will 
separate. 

This  body  melts  at  169°  or  170°,  is  but  slightly  soluble 
in  alcohol  or  ether,  even  at  the  boiling  point,  and  dissolves 


in  about  fifteen  times  its  weight  of  chloroform,  with 
simultaneous  production  of  a  very  small  quantity  of 
another  bromised  derivative  melting  at  109°.  Upon  sub¬ 
jecting  safrol  to  the  aCtion  of  sundry  other  reagents,  no 
satisfactory  results  were  obtained.  Nitric  acid,  even 
when  much  diluted,  renders  it  resinous,  with  production 
of  oxalic  acid  ;  it  dissolves  in  the  fuming  acid,  yielding  a 
non-crystallisable  derivative,  soluble  in  alkalies  at 
moderate  temperature.  When  heated  with  chloride  of 
zinc  or  phosphoric  anhydride,  it  quickly  decomposes, 
leaving  much  carbon;  sulphuric  acid  produces  the  same 
effeCt.  Fusing  potash  attacks  it  with  difficulty  ;  a  distilla¬ 
tion  of  the  essence  over  melting  potash  modifies  its 
boiling  point ;  that  which  formerly  distilled  between  230°  or 
2340,  now  comes  over  between  2450  and  250°,  and  even  at 
from  2470  to  248°.  The  analysis  of  this  body  gives  the 
same  figures  as  that  of  the  essence. 


CORRESPONDENCE. 


GMELIN’S  CHEMISTRY. 


To  the  Editor  of  the  Chemical  News. 

Sir. — It  is  known,  no  doubt,  to  all  your  readers  that  the 
Cavendish  Society  has  been  for  some  years  defunCt,  and 
that  their  works  are  understood  to  have  been  handed  over 
to  their  publisher,  Mr.  Harrison,  of  59,  Pall  Mall.  That 
gentleman  has  since  issued  the  two  last  but  one  volumes 
of  the  translation  of  “  Gmelin’s  System  of  Chemistry,” 
which,  at  the  demise  of  the  Society,  was  incomplete. 
But  the  last  volume  (vol.  xviii.) ,  which  is  to  contain  the 
index,  is  not  yet  published,  nor  does  there  appear  any 
certainty  when  it  will  be,  if  ever. 

Yet,  in  the  absence  of  this  index  volume,  this  magnifi¬ 
cent  work  is  almost  useless  to  chemists  for  reference. 
Two  or  three  years  having  elapsed  without  any  progress 
towards  our  attaining  this  index  being  apparent,  may  I 
enquire  whether  Messrs.  Harrison  have  any  copyright 
in  this  work,  and  if  not,  suggest  that  it  would,  probably,  be 
worth  the  while  of  some  other  publisher  to  set  vigorously 
about  producing  the  index  to  Gmelin.— -I  am,  &c., 

Reference. 

January  n,  1870. 


SAMPLING  OF  CARGOES  OF  PHOSPHATIC 
RAW  MATERIALS. 


To  the  Editor  of  the  Chemical  News. 

Sir, — It  has  now  become  a  settled  practice  to  fix  the  price 
to  be  paid  per  ton  according  to  the  percentage  of  tribasic 
phosphate  of  lime  found  by  analysis.  Samples  are  usually 
sent  to  two  chemists,  and,  for  their  convenience,  sent 
in  fine  powder.  The  seller  or  his  agent  suggests  that,  to 
procure  this  powder,  the  material  should  be  passed  through 
mill-stones  ;  and  some  manufacturers  are  unwise  enough 
to  consent  to  such  a  vicious  practice,  which  goes  far  to 
explain  the  well-known  faCt  that,  given  a  certain  quantity 
of  material  stated  to  contain  a  certain  percentage  of  phos¬ 
phate  of  lime,  you  can  never  obtain,  in  the  manufactured 
article,  the  amount  of  phosphate  you  had  right  to  expeCt 
by  calculation.  In  the  aCtion  produced  by  the  process  of 
grinding,  great  heat  is  evolved,  which  heat  proceeds  from 
the  moisture  which  is  thus,  to  a  certain  extent,  used  up, 
and  disappears;  and  thus  it  is  not  unfrequently  found 
that  1,  2,  or  3  per  cent  of  moisture  disappears,  and  the 
phosphates,  consequently,  are  increased  in  the  analysis. 
We  have  long  expected  that  analytical  chemists,  who 
must  have  been  well  aware  of  the  injustice,  would  have 
come  forward  and  proposed  a  remedy  ;  but  they  have  not 
done  so ;  and,  lest  it  may  be  supposed  that  it  is  a  neces¬ 
sary  evil,  and  there  is  no  cure,  we  beg  to  suggest  one  or 
two  modes  by  which  the  injustice  can  be  removed. 
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1.  While  the  cargo  is  being  discharged,  let  one  weighing 
in  fifty  be  placed  over  a  kiln  or  some  convenient  drying- 
place,  and  thus  a  great  portion  of  the  moisture  dried  off 
and  ascertained.  Most  manufactories  afford  convenient 
means  for  accomplishing  this,  which  can  be  done  by  the 
sellers  and  buyers’  agents,  and  during  the  discharge  of 
the  cargo.  Suppose  5  per  cent  of  moisture  is  thus  driven 
off,  then  the  phosphate  found  in  95  grs.  of  such  sample 
will  represent  that  which  exists  in  100  grs.  of  the  cargo. 
There  will  then  be  no  objection  to  passing  the  dried 
sample  through  stones.  This  mode  is  particularly  suit¬ 
able  for  wet  cargoes;  but,  in  a  case  where  this  drying 
cannot  be  conveniently  accomplished, 

No.  2  plan  may  be  adopted,  which  is  either  to  send 
rough  samples  to  the  chemist  or,  if,  for  their  convenience, 
a  fine  sample  is  wanted,  to  send  a  rough  sample  with  it  at 
the  same  time,  from  which  the  chemist  should  ascertain 
the  moisture.  In  all  cases,  as  the  moisture  resides  mostly 
in  the  fine  part  of  the  cargo,  it  is  desirable  to  pass  the 
sample  lot  through  a  screen,  and  then,  by  weighing  each 
separately,  to  ascertain  their  respective  proportions,  and 
then  taking  care  that  the  sample  for  analysis  should  be 
made  up  in  the  same  proportion — say  one  of  fine,  and 
and  two  of  rough,  as  the  case  may  be. 

3.  There  is  yet  another  mode  of  dealing  with  the  diffi¬ 
culty,  and  that  is  for  the  seller  to  allow  the  buyer  1  or 
2  per  cent,  accord:ng  to  the  dampness  of  the  cargo,  for  the 
privilege  and  convenience  of  allowing  the  whole  to  be 
ground  under  stones. 

Here,  then,  are  three  methods,  each  fair  to  both  parties, 
and  vastly  preferable,  we  think,  to  the  unjust  system 
frequently  pursued  and  which  often  leads  to  disputes. — 
We  are,  &c.,, 

Spooner  &  Bailey. 


MISCELLANEOUS. 


N  ew  Food  Journal. — We  perceive  with  pleasure  that  Messrs. 
J.  M.  Johnson  and  Sons,  of  Castle  Street,  Holborn,  announce  their 
intention  of  bringing  out  a  new  and  cheap  periodical,  called  the  Food 
Journal,  to  be  devoted  entirely  to  the  very  important  subjects  of  Food 
and  Public  Health.  These  twro  great  questions  are  so  prominent  now- 
a-days,  and  embrace  so  many  details  of  personal  interest,  that  we 
cannot,  even  on  purely  selfish  grounds,  refuse  to  listen  to  them, 
especially  when  put  before  us  in  any  other  but  a  professional  and 
technical  guise.  The  adulteration  question  will  be  largely  and  care¬ 
fully  dealt  with,  and  many  of  the  leading  sanitary  writers  of  the  day 
will  contribute  to  the  pages  of  the  Journal. 


CHEMICAL  NOTICES  FROM  FOREIGN 

SOURCES. 


Under  this  heading  will  be  found  an  encyclopaedic  list  of  chemical 
papers  published  abroad  during  the  past  week,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices,  will,  therefore,  be  equivalent  to  an  English  edition  of 
the  “  Jahresberichte." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed.  • 


Conptes  Rendus  des  Seances  de  VAcademie  des  Sciences,  December  27, 

1869. 

This  number  opens  with  an  eulogium  on — 

The  Annuaire  du  Bureau  des  Longitudes  for  1870. — M.  H- 
St.  Claire-Deville. — The  speaker  observes  that  this  very  useful 
periodical  has,  in  consequence  of  its  various  and  comprehensive  scien¬ 
tific  data  and  memoranda,  become  indispensable  to  the  scientific 
chemist;  and  the  well-known  savant  desires  to  see  its  use  greatly 
extended.  As  is  known  (at  least,  to  some  of  our  readers),  the  peri¬ 
odical  alluded  to  owes  its  origin  to  the  eminent  men  who  were  fore¬ 
most  among  the  authors  of  the  first  French  Republic,  and  who  founded 
the  Ecole  Polytechnique. 

Acclimatisation  of  the  Cinchona  Trees  in  the  Island  of  Re¬ 
union. — M.  Morin. — The  author,  encouraged  by  the  success  obtained 
in  the  British  and  Netherlands’  Colonies,  has  induced  a  friend 


residing  in  the  above-named  island,  a  French  possession,  to  try  the 
acclimatisation  of  this  important  tree  ;  and  the  result  is  such  as  to 
foster  the  reasonable  expectation  that  the  Island  of  Reunion  will, 
within  a  few  years,  also  become  a  Cor^v-producing  country. 

Presence  of  Soda  and  Potassa  in  Divers  Parts  of  Plants. — 

M.  Pierre. — In  reply  to  some  objedtions  made  by  M.  Peligot  to  the 
author’s  statements  on  this  subjedt,  he  says — I  admit  the  presence  of 
a  small  quantity  of  soda  as  a  normal  constituent  of  plants,  but  its 
quantity  decreases  permanently,  whereas  the  quantity  of  potassa 
increases  constantly  during  the  life  of  plants.  The  increase  of  the 
latter  base  follows  the  same  rule  as  the  increase  of  phosphorus,  nitro¬ 
gen,  &c. ;  and  while  potassa  is  combined  in  a  manner  which  renders 
it  a  very  fixed  mineral,  soda  is  easily  removed  by  a  simple  treatment 
with  distilled  water. 

Artificial  Production  of  some  Precious  Stones. — M.  Gaudin. 
—While  presenting  to  the  Museum  of  the  Academy  an  exqui¬ 
site  collection  of  artificially-prepared  precious  stones,  the  author 
communicates  some  curious  observations  on  the  effect  of  a  powerful 
oxyhydrogen  blowpipe  blast.  Alumina,  by  itself,  cannot  serve  for 
obtaining  precious  stones,  owing  to  the  tendency  of  this  earth  to  de- 
vitrify  again.  It  does  not  become  pasty  before  fusing,  but  liquefies  at 
once,  and  is  as  fluid  as  water;  and  next  volatilises  as  if  it  were  cam¬ 
phor.  In  order  to  render  alumina  viscous,  quartz  has  to  be  added; 
but  that  impairs  the  crystallisation,  and  also  the  hardness.  The 
colouration  of  the  stones  is  another  difficulty,  since  the  enormously 
high  temperature  of  the  oxyhydrogen  blast  a<5ts  upon  several  sub- 
tances,  such  as  compounds  of  gold,  silver,  palladium,  and  other  metals, 
in  a  manner  quite  different  from  that  of  a  furnace  fire.  Copper  is  a 
protean  substance  in  this  aspedt,  and,  by  dexterous  manipulations, 
may  be  used  to  produce  many  tints  of  colour.  Curiously  enough, 
manganese  and  nickel  yield,  at  this  high  temperature,  an  orange- 
yellow  colouration  ;  and  chromium,  exposed  to  the  reducing  flame, 
gives  a  sky-blue,  and  in  the  oxidising  flame,  a  deep  green,  which  is 
smoked  ( enfume ),  as  it  were,  and  has  not  even  a  remote  resemblance 
to  emerald  green.  This  colour  can  only  be  obtained  by  a  special  and 
very  well  directed  oxidising  manipulation  from  oxide  of  copper. 

Rendering  Commercial  Sulphide  of  Carbon  Inodorous. — 
M.  Cloez.— The  author  states  that,  when  sulphide  of  carbon  is  left  for 
twenty-four  hours  in  contadt  with  half  per  cent  of  its  weight  of  finely- 
powdered  corrosive  sublimate,  care  being  taken  to  shake  or  stir  up 
this  mixture,  the  mercurial  compound  combines  with  the  substances 
which  are  the  cause  of  the  foetid  odour  of  this  substance,  and  an  in¬ 
soluble  compound  is  deposited.  The  liquid  is  carefully  decanted,  and, 
after  o-02  of  its  weight  of  a  pure  inodorous  fat  has  been  added  (no 
reason  is  given  for  this  addition),  the  sulphide  is  re-distilled  with 
care  by  the  heat  of  a  water-bath.  The  sulphide  thus  obtained  ex¬ 
hibits  an  ethereal  odour,  and  is  eminently  suitable  for  the  extradtion 
of  oils,  fats,  &c.,  from  various  substances,  since,  on  evaporation  of 
the  purified  sulphide,  these  matters  are  obtained  in  as  fresh  and  pure 
a  state  as  if  the  oils  had  been  obtained  by  pressure. 

Chemistry  of  Copper. — Dr.  Sterry  Hunt. — The  author  has  insti¬ 
tuted  a  comparative  research  on  protochloride  of  copper,  Cu2Cl,  and 
chloride  of  silver.  The  properties  of  these  salts  agree  in  so  many 
aspedts,  according  to  the  author,  that  he  feels  inclined  to  place  these 
metals,  copper  and  silver,  in  the  same  class. 

General  Researches  on  the  Modifications  which  Minerals 
Undergo  when  Submitted  to  the  Adtion  of  Saline  Solutions. — 
M.  Terreil. — The  author  describes,  at  great  length,  in  this  paper,  the 
adtion  of  a  solution  of  monosulphide  of  sodium  (1  part  of  dry  salt  in 
10  of  water)  upon  a  great  number  of  metallic  sulphides,  selenides, 
tellurides,  and  antimoniosulphides  ;  the  conclusion  arrived  at  is  that 
monosulphide  of  sodium  may  advantageously  be  applied,  not  only  for 
the  separation,  but  even  the  quantitative  determination  of  some  metals 
existing  in  minerals  in  the  state  of  sulphides. 

Preparation  and  Properties  of  Hydrate  of  Chloral. — M.  Per- 
sonne.— Referring  to  the  labours  of  MM.  Roussin  and  Dumas  on  this 
subjedt,  the  author,  after  repeating,  with  great  care,  the  experiments 
of  the  last-named  eminent  savant,  concludes  that  the  substance  ob¬ 
tained  by  M.  Roussin  (a  sample  of  which,  given  by  the  latter  to  the 
author,  had  been  analysed  by  him)  is  not  pure  hydrate  of  chloral,  but 
a  trichlorinated  acetate,  of  the  formula  C4HC13,C4H602.  The  author 
also  observes  that,  whereas  100  parts  of  absolute  alcohol  yielded,  by 
M.  Roussin’s  mode  of  preparation,  only  80  per  cent  of  substance,  he, 
on  following  exadtly  M.  Dumas’s  method,  obtained  185  per  cent  of  a 
real  and  pure  hydrate  of  chloral. 

Separation  of  Ordinary  from  Inverted  Sugar. — M.  Dubrun- 
faut. — The  author,  continuing  his  altercations  and  discussions  with 
M.  Maumene  on  this  matter,  describes  in  this  paper,  at  great  length, 
his  experiments  of  separating,  by  means  of  lime,  ordinary  sugar  from 
inverted  sugar. 

Simultaneous  Adtion  of  the  Intra-Pilair  Current  and  Nascent 
Hydrogen  upon  Organic  Acids.— M.  Royer. — Under  the  influence 
of  nascent  hydrogen  and  intra-pilair  adtion,  the  author  has  converted 
oxalic  acid  into  formic  acid. 

Metamorphosis  and  Migrations  of  the  Immediate  Principles 
in  Herbaceous  Plants. — M.  Deherain. — This  lengthy  memoir  con¬ 
tains  the  records  of  an  interesting  series  of  researches  proving  the 
curious  changes  which  substances — as,  for  instance,  sugar,  albumen, 
gum,  &c. — undergo  in  the  living  plants,  and  especially  in  the  cereals 

Detedtion  of  Cyanhydric  Acid  and  Cyanides  in  Cases  of 
Poisoning. — M.  Bonjean. — A  foot-note  added  to  this  title  of  a  paper, 
and  signed  “  D.,”  informs  the  reader  that  this  paper  could  not  be  printed 
for  want  of  sufficient  experimental  details. 

Heavy  Flint-Glass  for  Optical  Purposes. — M.  Feil. — This 
gentleman  sends  in  samples  of  perfedtly  homogeneous  glass  free  from 
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any  bubbles  or  defedts,  and  in  masses  weigl  ing  from  25  to  35  kilos. 
The  process  whereby  this  is  obtained  is  not  explained;  but  the 
statement  is  made  that  the  crucibles  having  been  protected  from 
the  effedts  of  the  lead,  a  heavier  glass  even  than  Faraday’s  can  be 
made.  The  maker  sends,  also,  a  set  of  samples  of  beautifully-made 
artificial  precious  stones,  not  mere  specks,  but  of  good  size.  The 
mode  of  manufadture  applied  to  these  gems  will,  according  to  the 
author’s  statement,  give  interesting  results  for  the  study  of  some  optical 
phenomena.  The  aluminates  of  lime,  of  baryta  and  lime,  of  lead  and 
of  bismuth,  are  proposed  for  flint-glass  ;  and  the  aluminates  of  mag¬ 
nesia  and  the  silicates  of  magnesia  and  alumina  for  crown-glass. 


Bericlite  der  Deutschen  Chemischen  Gesellschaft  zu  Berlin,  No.  18, 

1869. 

At  the  ordinary  meeting  of  this  Society,  held  on  the  22nd  of  Novem¬ 
ber  last,  under  the  presidency  of  Dr.  A.  W.  Hofmann,  the  following 
papers  were  read : — 

Ledture  Experiment  to  Show  the  Increase  of  Weight  Caused 
by  Combustion. — Dr.  Kolbe. — Since  the  value  of  this  paper  rests 
entirely  upon  the  woodcut  annexed  to  it,  describing  the  very  ingenious 
apparatus  contrived  by  the  author,  we  only  mention  the  title. 

Carbonate  of  Phenol. — M.  Kempf. — When  three  parts  of  phenol 
and  two  of  fluid  phosgen  are  heated  to  about  150°,  and  the  contents  of 
the  tube  afterwards  treated  with  a  dilute  solution  of  caustic  soda,  a 
solid  substance  is  obtained  which  crystallises  from  its  alcoholic  solution 
in  white  silky-looking  needle-shaped  crystals.  The  formula  of  this 
substance  is  C13H10O3  ;  it  is  insoluble  in  water,  readily  soluble  in 
alcohol  and  ether,  fuses  at  78°,  and  can  be  sublimed.  When  treated 
with  concentrated  caustic  soda  solution,  it  yields  carbonate  of  soda 
and  phenyloxyd-soda  ;  its  formula,  as  carbonate  of  phenol,  is 
(C6HA)202(C0). 

Adtion  of  Chloro-Chromic  Acid  (Chromsiiure-chlorid)  upon 
the  Aromatic  Hydrocarbons. — M.  Carstenjen. — Chloro-chromic 
acid,  Cr02Cl2,  a<5ts,  when  pure,  with  so  great  violence  upon  most 
organic  substances,  that  deflagration  ensues.  The  author  has  found 
that  glacial  acetic  acid  is  the  best  diluent,  and  with  such  a  solution  he 
has  investigated  its  adtion  upon  the  following  substances: — Benzol* 
N aphthalin  yields  a  compound,  C10H4Cl2O2,  fusing  at  1880,  and 
soluble  only  in  boiling  alcohol  ;  it  is  a  bichloronaphthochinon,  and 
is  derived  from  naphthalin  according  to  the  following  formula  : — 

4Cr02Cl2  +  C10H8  =  C10H4Cl2O2-f2Cr2O3  +  4HCl  +  2Cl. 

Anthracen  yields  bichloronaphtochinon  and  anthrachinon,  free  from 
chlorine;  formula,  C14H802.  Toluol  yields  benzoic  acid  and  rather 
complex  results,  which  are  formulated  thus: — 

C6Hs.CH3  +  2Cr02Cl2=CeH5.C0Cl-f  3HCI  +  Cr203. 

The  CgHa.COCl  adts  further  upon  the  glacial  acetic  acid,  in  the  follow¬ 
ing  manner: — 

C0H5.COC1  +  CH3.COOH-  {  ^^'cO  }  O  +  HCl, 

and  the  mixture  of  anhydrous  acids  yields,  with  H20,  benzoic  acid  and 
acetic  acid.  With  xylol,  the  final  result  of  the  readtion  is  an  acid — a  solid 
substance  fusing  at  1730,  and  of  the  composition  of  toluylic  acid — and 
besides,  also,  terephthalic  acid.  Pure  mesitylen  prepared  from  aceton 
is  almost  insoluble  in  glacial  acetic  acid  ;  the  adtion  of  chloro-chromic 
acid  is  consequently  very  violent,  and  great  caution  is  required  in 
managing  this  experiment.  The  result  is  the  formation  of  mesitylenic 
acid. 

Contribution  to  the  History  of  the  Sulphocyanides  of  the 
Alcohol  Radicals. — M.  Henry.— This  paper  is  divided  into  the 
following  sedtions  : — Adtion  of  iodide  of  cyanogen  upon  mercuro-mer- 
captan,  (C2H5)2HgS2;  trisulphocyanallyl,  C3H4(CNS)3;  sulpho-cyan- 
ideof  benzyl, or  methyl-benzol,  C6Hfl—CH2CNS ;  nitro-sulphocyanide 
of  benzyl,  C7H„(N02)CNS. 

Diredt  Combination  of  Chloride  of  Phosphorus  (PC13)  with 
Sulphur.— M.  Henry. — The  author  says— Dr.  Odling  states,  in  his 
excellent  “  Manual  of  Chemistry  ”  (vol.  i.,  p.  287),  that  oxygen  and 
chloride  of  phosphorus  combine  diredtly  at  the  boiling-point  of  the 
chloride.  Adting  upon  this  hint,  the  author  tried  whether  sulphur 
would  adt  in  the  same  manner,  and  yield  PSC13.  Very  pure  chloride 
of  phosphorus,  boiling  at  78°,  was  heated  to  130°,  along  with  pulverised 
sulphur,  in  a  sealed  tube ;  the  sulphur  disappeared.  On  being  sub¬ 
mitted  to  distillation,  the  fluid  came  all  over  at  120°,  and  the  distillate, 
a  colourless  fluid  exhibiting  a  sharp  smell,  proved  to  be  the  compound 
PSC13. 

Wax  of  Corn-  Straw. — M.  Radziszewski.— After  referring  to  the  re¬ 
searches  on  the  subjedt  of  the  wax  of  the  Graminece ,  made  by  Dr.G.J.  Mul¬ 
der,  M.  Dumas,  and  others,  the  author  states  that  he  has  found  a  waxy 
substance  in  the  straw  of  the  corn  species.  This  substance  is  insoluble 
in  water  and  solutions  of  caustic  alkalies;  soluble  in  boiling  alcohol, 
ether,  and  sulphide  of  carbon  ;  fuses  at  42°;  boils,  without  decom¬ 
position,  at  300°;  and  sublimes  at  303.  This  substance  has,  therefore, 
some  analogy  with  the  ccrosic  from  sugar-cane.  The  author 
states  that  the  sample  investigated  by  him  was  given  him  by  M.  Naeyer, 
paper  manufadturer,  at  Willebroeck  lez  Malines,  Belgium,  who  appears 
to  have  first  obtained  this  material  while  converting  straw  into 
pulp. 

On  Mercurodiphenyl. — M.  Otto. — The  author  refers  back  to  a 
paper  on  this  subjedt  by  him  and  M.  Dreher  (see  Chemical  News, 


*  The  author’s  paper  on  this  subjedt,  in  the  Journal  fiir  Praktische 
Chetnie,  No.  14, 1869,  having  been  abstradtcd  by  us,  we  pass  this  portion 
over  in  silence, 


vol.  xx.,  p.  285),  and  explains,  in  this  present  paper,  his  views,  dis¬ 
senting  from  some  statements  made  by  his  co-partner.  The  paper  ia 
not  suited  for  abstraction. 

Hydrate  of  Bromal,  and  its  Adtion  upon  the  Animal 
Organism. — M.  Steinauer. — The  author  prepares  the  hydrate  of 
bromal  by  causing  a  current  of  carbonic  acid,  saturated  with  vapours 
of  bromine,  to  pass  into  alcohol.  The  hydrate  of  bromal  thus  ob¬ 
tained  in  large  crystals  wras  purified  by  re-crystallisation,  and  then 
used  for  experimenting  with  upon  animals. 

Adtion  of  Iodide  on  Thiobenzamide. — Dr.  Hofmann. — When, 
to  a  cold  saturated  alcoholic  solution  of  this  benzamide — 
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an  alcoholic  solution  of  iodine  is  added,  the  latter  soon  becomes  de¬ 
coloured,  and  sulphur  is  precipitated;  when  iodine  is  added  in  slight 
excess,  the  liquid,  after  having  been  decanted  from  the  free  sulphur  it 
contains  suspended,  becomes  a  thick  magma  on  the  addition  of  water. 
By  washing  with  the  latter,  the  hydriodic  acid  is  removed  ;  and  by  re¬ 
solution  and  repeated  re-crystallisation  from  boiling  alcohol,  a  solid 
snow-white  substance  is  obtained,  fusing  at  90°,  and  subliming,  with¬ 
out  decomposition,  at  a  high  temperature  ;  this  substance  is  also  soluble 
in  ether,  chloroform,  and  benzol,  and  the  author  considered  he  had  to 
deal  with  a  compound  freed  from  sulphur,  since  even  delicate  tests 
failed  to  indicate  its  presence.  When,  however,  the  vapour  of  this 
substance  is  passed  over  a  red-hot  mixture  of  pure  nitrate  of  potassa 
and  carbonate  of  soda  the  presence  of  sulphur  is  ascertained  without 
difficulty.  Elementary  organic  analysis  of  this  substance  led  to  the 
formula  CUH10N2S,  and  its  formation  is  expressed  by  the  following 
equation ; — 

2C7H7NS  +  2lI  =  CuH10N2S  +  4HI  +  S. 

Chlorine,  bromine,  and  moderately-dilute  nitric  acid  a<5t  in  the  same 
manner  upon  thiobenzamide.  The  author  states  that  the  new  com¬ 
pound  just  alluded  to  exhibits  a  most  remarkable  stability,  and  a 
stolid  insensibility  against  the  adtion  of  even  rather  strong  reagents 
and  rough  treatment.  Acids,  even  at  boiling-point  and  in  sealed 
tubes,  do  not  affedt  this  material,  and  the  adtion  of  alkalies  is  very 
gradual  and  slow  ;  by  hydrogen,  in  statu  nascendi,  it  is  converted  into 
a  base,  the  hydrochlorate  of  which  is  formulated  by  CltH14N2,HCl ; 
and  the  composition  of  the  platinum  salt  is  2(C14H14N2,HCl)PtCl4. 


Under  the  title  of  “  Correspondence,”  this  number  contains  : — 


Review  of  the  Labours  of  the  Chemistry  Sedtion  of  the  Late 
Meeting  of  German  Physicists  and  Natural  Philosophers  at 
Inspriick. — Dr.  Gunning  read  an  interesting  paper  on  the  use  of  pcr- 
chloride  of  iron  for  the  purification  of  potable  waters. — Prof.  Barth 
spoke  on  the  isomeric  modifications  of  toluolsulpho  acid  and  its  de¬ 
composition  by  fusing  caustic  potassa.  The  chief  point  of  interest,  as 
regards  this  matter,  is  that  the  author  has  succeeded  in  obtaining,  from 
crude  toluolsulpho  acid,  certainly  two,  and  probably  three,  quite  dis- 
tindt  modifications,  as  exhibited  by  the  difference  of  the  potassa  salts 
of  the  same. —  Prof.  Kekule  spoke  on  the  constitution  of  salts. — Dr. 
Marquart  called  attention  to  the  adtion  of  perfedtly  neutral  solutions 
of  nitrate  of  strontia  upon  wrought-iron  vessels  used  to  evaporate 
that  liquid,  the  consequence  of  which  is  the  cracking  and  tearing-up 
of  the  metal. — Dr.  Batka  read  a  paper  on  tea,  and  called  attention  to 
the  great  discrepancies  of  the  analysis  of  that  substance.  In  the  dis¬ 
cussion  which  followed,  Prof.  Hlasiwetz  observed  that  the  quantities 
of  the  general  principles  of  plants  vary  to  such  an  extent,  and  are  so 
dependent  upon  the  conditions  under  which  plants  are  grown,  that 
the  quantitative  estimations  thereof  are  of  very  little  value. 

The  St.  Petersburg  correspondent  writes — “At  the  meeting  of  the 
Chemical  Society  held  on  the  6th  of  November,  O.S.  (1869),  M.  Mor- 
kownikoff  stated — When  any  alcohol  gives  off  the  elements  of  water, 
or  when  its  haloid  anhydride  gives  off  a  haloid  hydrogen,  there  is 
simultaneously  given  off  one  atom  of  hydrogen,  which  is  combined 
with  an  atom  of  carbon.  By  diredt  addition  to  unsymmetrically-con- 
stituted  hydrocarbons,  CnH2n,  of  the  elements  of  H20  and  HX,  the 
latter  are  so  divided  that  the  hydroxyl  or  haloid  combines  with  that 
atom  of  carbon  with  which  the  smallest  number  of  hydrogen  atoms 
are  combined.  According  to  this  view,  normal  butyl-alcohol  ought  to 
yield  a  butylen,  CH3- CH2  -  CH  =  CH2,  and  with  HI,  the  iodanhy- 
hride  of  the  secondary  pseudo-butylalcohol  of  Luynes;  and  the  iso- 
butylalcohol  must  yield  the  tertiary  butylalcohol  of  Butlerow — 
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The  Experimental  researches  on  this  subjedt,  instituted  with  the  iso- 
butylalcohol  of  fermentation,  fully  proved  the  corredtness  of  these 
views,  which  are  confirmed  by  M.  Butlerow,  who  has  been  experi¬ 
menting  in  the  same  direction.  M.  Gustavson  stated  that,  while 
heating  boracic  acid  with  pentachloride  of  phosphorus  in  sealed  tubes 
to  140°,  chloride  of  boron,  BoCl3,  is  readily  obtained.  Upon  causing 
nitric  acid  to  adt  upon  acetoluide,  MM.  Beilstein  and  Kuhlberg  have 
obtained  mono-  and  dinitro-acettoluide.  The  former  yields,  with 
caustic  potassa,  orthonitrotoluidine  ;  this  substance  differs  from  the 
paranitrotoluidine  (as  obtained  from  dinitrotoluol)  by  its  fusing-point, 
1140,  and  by  not  being  capable  of  combining  with  acids.  M.  Wro- 
blewsky  has  prepared,  from  chlorotoluol  boiling  at  1560— 160°,  a  nitro- 
chlorotoluol  boiling  at  between  2420  and  2550 ;  by  repeated  fradtional 
distillation,  he  obtained  two  isomeric  substances— a,  boiling  at  243°, 
sp.  gr.  1-307  at  1 8°  ;  and  /3,  boiling-point  2530,  sp.  gr.  1-3259  at  180. 
— MM.  Engelhardt  and  Latschinow  communicated  researches  made 
by  them  on  toluolsulpho-potassa  and  the  potassium-salts  of  xylol- 
sulpho  acid.— M.  Maikopara  communicated  his  researches  on  a  and  /S 
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naphthalin-sulpho  acids  and  the  chloranhydride,  amide,  and  mercap¬ 
tan  of  that  series. — M.  Mendelejeff  read  a  lengthy  paper  on  specific  heat, 
and  his  researches  on  this  subject. — This  ends  the  correspondence. 

Researches  on  the  Ethereal  Derivatives  of  the  Polyvalent 
(Mehrwerthigen)  Acids  and  Alcohols. — M.  Henry. — This  lengthy 
paper,  a  continuation  of  a  former  on  the  same  subjedt,  contains  the 
following  seditions: — Aniso-derivatives  ;  anisaldehyde ;  aniso-nitril,  or 
methyl-paroxybenzoyl-nitril — 

C6H4<gg3° 

nitro-aniso-nitrile — 

C6H3(N02)<£S3° 

New  Series  of  Double  Chlorides  belonging  to  the  Platinum 
Bases. — M.  Thomsen. — This  paper  is  too  much  filled  with  formulas 
to  be  fit  for  any  useful  abstraction. 

Synthesis  of  Hydroxylamine. — MM.  Ludwig  and  Hein. 

Strychnine  an  Antidote  against  Poisoning  with  Chloral. — 
M.  Liebreich. 

Critical  Remarks  upon  M.  Otto’s  Paper  on  Mercurodiphcnyl. 
— M.  Dreher. 


Zeitschrift  fur  Chemie  von  Beilstein,  No.  23,  1869. 

This  number  contains  the  following  original  papers 

Derivatives  of  Naphthalin. — MM.  Faust  and  Saame. — The 
authors  have  prepared  and  full}'  investigated  the  chlorinated  sub¬ 
stitution  products  of  naphthalin.  They  describe  A,  what  they  call 
addition  products,  viz. : — Naphthalintetrachloride,  C10H8,C14,  a  solid 
substance  fusing  at  182°,  and  crystallising  from  its  chloroformic  solu¬ 
tion  in  large  rhombohedric  crystals ;  monochloronaphthalintetra- 
chloride,  C10H7C1,C14,  also  a  solid  substance  crystallising  in  klino- 
rhombic  prisms,  and  fusing  at  about  1290 ;  dichloronaphthalintetra- 
chloride,  C10H6C12,C14,  again  a  solid  substance,  crystallising  in  ldino- 
rhombic  prisms,  and  fusing  at  1720.  All  these  substances  are  devoid 
of  smell,  difficultly  soluble  in  alcohol,  more  readily  soluble  in  ether  and 
ligroine ;  their  best  solvent  is  chloroform.  B,  substitution  products : — 
Monochloronaphthalin,  C10H7C1,  a  colourless  oily  fluid,  boiling  at 
250°;  monochlorodinitronaphthalin,  C10HsC1(NO2)2,  a  yellow-coloured 
solid,  crystallising  in  needle-shaped  crystals,  and  fusing  at  about  104°; 
a  dichloronaphthalin,  C10H6C12,  a  fluid,  boiling  at  about  280°;  a  tetra- 
chlorotribromodinaphthalin,  C20H9Cl4Brs,  a  solid  substance,  crystal¬ 
lising  in  white  needle-shaped  crystals,  and  fusing  at  740;  ft  dichloro¬ 
naphthalin,  C10H6C12,  exhibiting  prismatically-shaped  crystals,  soluble 
in  ether,  and  fusing  at  about  282°;  ft  tetrachlorotribromodinaphthalin, 
C20H9Cl4Br3,  a  solid,  fusing  at  720 ;  trichloronaphthalin,  CinHACl3; 
heptachlorodinaphthalin,  C20H9C17  ;  heptachlorodinitrodinaphthalin, 
C20H7Cl7(NO2)2;  a  tetrachloronaphthalin,  C,0H4C14;  ft  tetrachloro- 
naphthalin,  C~10H4CL.  All  these  substances  are  readily  soluble  in 
ether,  ligroine,  and  chloroform,  but  difficultly  so  in  alcohol ;  they  ex¬ 
hibit  the  smell  of  naphthalin.  The  nitro-produCts  are  chiefly 
yellow-coloured  soft  substances,  difficultly  obtainable  in  pure  state. 

Some  Derivatives  of  a  and  ft  Naphthalin  Sulpho- Acids. — 
M.  Maikopar. — The  substances  submitted  to  investigation  by  the 
author  are: — The  chloranhydride  of  the  a  naphthalin  sulpho-acid, 
a  Ci0H7SO2C1,  a  solid  substance,  exhibiting  foliated  crystals  ;  readily 
soluble  in  ether,  sulphide  of  carbon,  and  benzol ;  fuses  at  66°.  a  amide, 
a  C10H7SO2.NH2,  also  a  solid  substance,  readily  soluble  in  water  and 
alcohol,  and  fusing  at  150°.  a  mercaptan,  a  C10H8S,  an  oily  fluid, 
insoluble  in  water,  but  soluble  in  alcohol  and  ether ;  its  alcoholic  solu¬ 
tion  yields,  with  an  alcoholic  solution  of  acetate  of  lead,  a  yellow- 
coloured  precipitate,  a  lead  compound,  C10H7PbS.  Chloranhydride  of 
/3  naphthalin  sulpho-acid,  (3  C10H7SO2Cl,  a  solid  substance,  insoluble 
in  water,  more  difficultly  soluble  in  ether  than  the  a  compound,  crys¬ 
tallises  in  foliated  crystals,  and  fuses  at  76°.  ft  amide,  /3C10H7SO2.NH2, 
difficultly  soluble  in  water  and  ether,  and  soluble  in  boiling  alcohol. 
(3  mercaptan,  ft  C10HgS,  insoluble  in  water,  soluble  in  alcohol  and 
ether,  crystalline,  and  fuses  at  136°. 

Preparation  of  Kresotinic  Acid  from  Xylol. — MM.  Engel- 
hardt  and  Latschinoff. — 1000  grms.  of  xylol  from  coal-tar  oil  were 
combined  with  sulphuric  acid  ;  a  potassa  salt  of  the  sulpho-acid  was 
made,  properly  purified  by  re-crystallisation,  fused  with  caustic 
potassa;  the  fused  mass  first  treated  with  water,  next  with  hydro¬ 
chloric  acid,  and  then  treated  with  ether;  the  ethereal  extract  treated 
with  a  solution  of  caustic  soda.  On  evaporating  the  ether,  after  de¬ 
cantation,  a  mixture  of  xylenols  was  obtained.  The  aqueous  soda 
solution  yielded,  after  evaporation  and  saturation  with  hydrochloric 
acid,  a  substance  which  on  investigation  was  found  to  be  a  kresotinic 
acid. 

Combination  of  Sulphuric  Acid  with  the  Oxides  of  Nitrogen. 
_ Dr.  Winkler. — The  author’s  researches  gave  the  following  results  : — 

(1)  Hydrated  sulphuric  acid  does  not  absorb  deutoxide  of  nitrogen. 

(2)  Hydrated  sulphuric  acid  combines  readily,  and  with  evolution  of 
much  heat,  w'ith  nitrous  acid  ;  this  combination  is  very  strong  and 
intimate,  is  not  destroyed  by  heating,  but  immediately  so  by  addition 
of  water;  the  chamber  crystals  (viz.,  those  sometimes  met  with  in 
the  leaden  chambers  of  sulphuric  acid  works)  consist  of  this  compound. 

(3)  Deutoxide  of  nitrogen  and  oxygen  do  not,  when  sulphuric  acid  is 
simultaneously  present,  combine  to  form,  as  usual,  hyponitric  acid, 
but  form  nitrous  acid,  even  when  oxygen  is  in  excess.  (4)  Hyponitric 
acid  combines,  in  gaseous,  as  well  as  in  fluid  state,  with  hydrated 
sulphuric  acid  ;  but  this  combination,  supposing  it  to  deserve  that 
name  in  a  chemical  sense,  is  very  loose  and  unstable ;  heat  destroys 
this  compound,  hyponitric  acid  is  given  of,  either  unchanged,  or  it  is 
converted  into  nitrous  acid,  which  combines  with  the  sulphuric  acid, 
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and  free  oxygen  is  given  off.  The  mode  of  this  decomposition  depends 
entirely  upon  the  strength  of  the  sulphuric  acid  under  investigation. 

(5)  Sulphuric  and  nitric  acids  only  form  mechanical  mixtures  together. 

(6)  Nitrous  and  sulphurous  acids  yield,  when  moisture  is  present  (steam 
in  the  chambers),  hydrated  sulphuric  acid  and  deutoxide  of  nitrogen, 
which  escapes.  (7)  Hyponitric  acid  forms,  when  in  contact  with  moist 
sulphurous  acid,  nitrososulphuric  acid,  exhibiting  solid  crystalline 
structure.  These  researches  have  been  made  with  the  view  of  illus¬ 
trating  the  adtion  of  the  Gay-Lussac  condensers  of  sulphuric  acid 
works. 

Alleged  Presence  of  Dextrine  in  the  Chesnut. — M.  Ludwig.— 
The  author  has  instituted  some  experiments  in  order  to  test  the 
corredtness  of  M.  Albini’s  statement  that  the  well-known  eatable 
chesnuts  ( marrons )  should  contain  from  22'8  to  23’3  per  cent  of  dex¬ 
trine.  The  result  of  the  author’s  experiments  is  that  this  fruit  does 
not  contain  any  dextrine  at  all,  w’hich  result  agrees  with  those  obtained 
by  several  other  analysts  of  this  fruit. 

New  Work  on  the  History  of  Chemistry. — Dr.  A.  Ladenburg. 
— Under  the  title  “Vortnige  fiber  die  Entwicldungsgeschichte  der 
Chemie  inden  letzten  Hundert  Jahren  ”  (“Lectures  on  the  History  of 
the  Development  of  Chemistry  during  the  last  Hundred  Years  ”),  the 
author  has,  according  to  the  editor  of  this  periodical,  edited  a  most 
excellent  complementary  volume  to  Kopp’s  well-known  “  Geschichte 
der  Chemie.”  The  w'ork  alluded  to  is  in  the  shape  of  fourteen  ledtures 
on  the  subjedt ;  the  arrangement  is  stridtly  chronological,  and,  begin¬ 
ning  from  Lavoisier,  contains  a  complete,  yet  concise,  record  of  the 
history  of  theoretical  chemistry  up  to  the  present  day.  This  work  is 
highly  eulogised  by  Dr.  Fittig,  wffio  wrote  a  review  of  it  for  the  above- 
named  periodical. 


Les  Mondcs,  December  30,  1869. 

Letters  on  Geology. — M.  L’Abbe  Choyer.  — Although  not  exadtly 
belonging  to  the  subjedts  generally  treated  of  in  our  publication,  we  call 
attention  to  these  letters,  which  are  written  with  great  skill,  and  con¬ 
tain,  condensed,  a  large  amount  of  very  useful  and  interesting  informa¬ 
tion. 


Cosmos ,  January  1,  1870. 

Displacement  of  the  Bed  of  the  River  Rhine. — M.  Bouslot.— 
The  course  of  the  Upper  Rhine  has  very  greatly  altered,  its  movement 
being  from  w'est  to  east  (a  lateral  movement  to  the  course  of  the 
dowmvard  current)  between  the  Alsatian  and  Baden  banks. 

Bread  and  Railway-Sleepers. — By  an  order  recently  issued  by 
M.  le  Maire  de  Douai,  the  bakers  of  that  town  have  been  prohibited 
from  using  the  wood  of  old  railway  sleepers  as  fuel  for  their  ovens, 
since  many  of  these  sleepers  have  been  impregnated  with  sulphate  of 
copper,  and  there  is  danger  that  some  compound  of  copper  might 
poison  the  bread.  To  the  Maire,  as  head  of  the  local  police,  is 
entrusted  the  proper  supervision  of  everything  which  may  injuriously 
affedt  the  health  of  the  population. 


NOTES  AND  QUERIES. 


Detedtion  of  Opium  in  Tobacco. — Can  you  kindly  inform  me 
how  best  to  detedt  small  quantities  of  opium  when  present  in  tobacco  ? 
Neither  Fresenius,  nor  any  other  work  on  analysis  that  I  know  of, 
gives  any  process  that  I  have  found  available.  By  doing  so,  you  will 
greatly  oblige. — E.  Morton. 


MEETINGS  FOR  THE  WEEK. 


Monday,  17th. — Medical,  8. 

Tuesday,  18th.— Royal  Institution,  3.  Prof.  Humphry,  “On  the 
Architedture  of  the  Human  Body.” 

-  Institution  of  Civil  Engineers,  8 

Wednesday,  19th.— Society  of  Arts,  8. 

Thursday,  20th.— Royal  Institution,  3.  Prof.  Odling,  “  On  the 
Chemistry  of  Vegetable  Produdts.”j 

- -  Royal,  8.30 

■ -  Zoological,  4 

-  Chemical,  8 

-  Royal  Society  Club,  6. 

Friday,  21st.— Royal  Institution,  8.  Prof.  Tyndall,  “  On  Haze  and 
Dust.” 

Saturday,  22nd.— Royal  Institution,  3.  Mr.  Scott,  “  On  Meteorology.” 


TO  CORRESPONDENTS. 

E.  K. — We  do  not  intend  to  publish  the  ledtures  spoken  of. 

F.  H.  Button. — You  had  better  advertise. 

E.  Halliwell. — “Laboratory  Teaching,”  by  C.  L.  Bloxam,  published 
by  Churchill,  will  answer  your  purpose  best. 


Chemical  News,  ) 
Jan.  2i,  1870.  / 
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(Continued  from  p.  2.) 


5.  The  tubes  being  fully  charged  with  liquor  (there 
should  be  as  much  left  on  the  top  of  the  char  as  will  serve 
to  force  out  the  liquor  in  the  char),  they  are  put  into  a 
cistern  of  water  at  140°  F,  the  water  in  which  will  rise  to 
about  1  inch  from  the  mouths  of  the  tubes,  the  time  is 
noted,  and  the  cisterns,  which  ought  to  be  felted,  covered. 

6.  At  the  end  of  not  less  than  one  hour  (longer  than 
one  hour  is  sometimes  advantageous,  particularly  if  the 
raw  liquor  was  very  brown),  the  tubes  are  withdrawn, 
placed  in  their  stand,  and  about  2  ounces  of  liquor  run  off 
each  ,  this  may  be  rejected,  as  the  portion  between  the 
fals'e  bottom  and  tap  is  often  turbid,  and  in  addition  has  not 
been  in  contadl  with  the  char  for  a  sufficient  length  of  time. 
The  remainder  of  the  liquor,  i.e.,  so  much  as  has  actually 
been  in  contact  with  the  char,  may  now  be  run  off  in 
three  successive  quantities  for  comparison.  The  results 
may  be  compared  to  any  set  of  standard  colours,  and 
recorded  accordingly. 

If  these  results  are  not  sufficiently  instructive, 


V.  Precautions  to  be  Observed  in  Estimating  the 
Relative  Decolourative  Power  of  Chars. 

Simple  as  the  process  of  testing  the  relative  decolour¬ 
ative  power  of  char  samples  may  appear,  very  perplexing 
results  are  not  unfrequently  obtained.  The  objeCt  to  be  I  further  quantity  of  raw  liquor  may  be  run  on  each  tube* 
aimed  at  is  to  make  the  circumstances  which  obtain,  as  and  the  whole  transferred  as  before  to  the  water-bath* 
nearly  as  possible,  the  same  on  the  small  scale  as  on  the  which,  if  felted,  will  still  be  hot  enough.  The  second 
large,  and  it  is  because  many  little  precautionary  measures  quantity  of  liquor  will  be  run  off  with  the  same  precau- 
which  tend  towards  the  attainment  of  that  equality  are  tions  as  the  first,  and  the  results  will  show  the  relative 
usually  omitted  in  the  laboratory  that  such  conflicting  and  persistency  of  the  chars  under  trial, 
apparently  inexplicable  results  are  recorded.  After  many  If  the  taps  are  large  the  liquor  will  be  likely  to  run  off 
modifications  of  the  process,  the  author  is  satisfied,  from  |  too  rapidly,  and,  in  that  case,  they  had  better  be  partially 


and  uniformly  closed. 

If  it  is  found  that  the  liquor  runs  through  one  sample 
particularly  slow,  and  through  another  particularly  fast, 
it  is  quite  admissible  to  assist  the  one  by  suCtion,  and  to 
check  the  other  by  closing  the  taps,  but  this  should  not 


gso 


the  results  of  experiments  extending  over  a  considerable 
period,  that  if  the  following  points  are  carefully  attended 
to,  the  results  may  be  relied  upon. 

1.  It  must  be  decided  what  the  results  are  to  express  ; 
whether  the  relative  decolourative  power  of  equal  bulks 

or  equal  weights  of  the  chars,  irrespective  of  size  and  pro-  I  be  done  unless  in  extreme  cases,  and  the  faff  of  havin 
portion  of  grain,  of  the  chars  uniformly  freed  from  dust ,  assisted  or  retarded  the  process  should  always  be  noted, 
say  by  a  fifty-mesh  sieve,  or  of  equal  weights  of  equal  It  is  scarcely  necessary  to  mention  the  several  points 
grains.  _  wherein  the  foregoing  differs  from  the  course  usually 

2.  According  as  either  of  these  alternatives  is  decided  pursued  in  testing  chars,  and  yet  it  may  be  useful  briefly 
upon,  the  various  samples  must  be  thoroughly  and  inti-  to  indicate  some  of  these. 

mately  mixed,  and,  if  necessary,  brought  to  an  uniform  Too  little  care  is  usually  bestowed  upon  the  seledion 
dryness  and  temperature.  It  is  always  safest  to  have  and  preparation  of  the  samples.  The  tubes  used  are,  as  a 
them  thoroughly  dry,  and  at  the  temperature  of  the  sur-  rule,  too  small:  the  char  cannot  be  run  so  uniformly  into 
rounding  air.  small  tubes  as  large  ones.  The  samples  once  charged 

3.  The  various  samples  are  next  to  be  filled  into  glass  with  liquor  are  not  usually  kept  warm:  it  is  essential  that 
tubes  (tin  may  be  used,  but  they  preclude  observations  of  a  they  should.  Some  chars  ad  powerfully  at  low  tempera 
very  important  kind)  provided  with  perforated  false  |  tures,  while  others  require  a  considerable  amount  of  heat 


bottoms,  covered  with  layers  of  cloth,  and  with  taps 
capable  of  being  accurately  regulated.  The  tubes  ought 
to  be  about  2  inches  wide  and  2  feet  long  as  nearly 
of  the  same  diameter  as  possible.  The  best  method 
of  filling  them  is  by  passing  the  char  through  a  funnel, 
keeping  the  spout  of  the  funnel  moving  constantly  in  a 


to  bring  out  their  maximum  decolourative  power ;  care 
must,  however,  be  taken  that  the  temperature  employed 
does  not  exceed  that  attained  on  the  large  scale  in  the 
refining  process.  The  fad  just  noted  does  not  seem  to 
have  been  much  investigated  ;  it  is  worthy  of  careful  con¬ 
sideration,  not  only  on  the  part  of  experimentalists,  but 


circular  diredion,  so  as  to  have  the  large  and  small  grains  also  by  the  pradical  refiner.  One  sample  of  char,  known 
equally  diffused  throughout.  To  allow  the  char  to  run  to  be  of  very  inferior  decolourative  power  on  the  working 
down  either  at  one  side,  or,  to  a  less  degree,  in  the  middle,  scale,  persistently  gave  results,  by  the  usual  method  of 
is  to  cause  to  a  certainty  a  separation  of  the  larger  grains  |  testing  in  the  laboratory,  equal  to  the  very  finest  chars 
from  the  smaller,  and  thus  to  create  channels  through 
which  the  liquor  has  too  easy  access. 

4.  See  that  no  tube  is  touched  or  shaken  more  than 
the  others,  after  the  char  has  been  filled  in. 

5.  Sufficient  brown  sugar  liquor,  of,  say,  240  B,  must  be 


obtainable,  but  when  kept  at  an  elevated  temperature 
along  with  the  finer  samples,  in  the  manner  indicated 
above,  its  inferiority  was  at  once  manifest.  The  fads  in 
this  case  were  that  the  inferior  char  readily  yielded  all  its 
decolourative  power  at  the  low  temperature,  while  the 


VI.  The 


Important  and 


prepared,  either  by  diluting  raw  filtered  liquor  from  the  finer  samples  required  the  influence  of  heat  to  call  their 
sugar-house  to  that  gravity,  or  by  dissolving  as  much  of  an  whole  power  into  adion. 
average  quality  of  raw  material  as  will  make  sufficient 
liquor  for  the  whole  experiment.  In  the  case  of  preparing 
it  on  the  small  scale,  albumen  or  blood  must  be  liberally 
used,  and  the  liquor  passed  through  paper  filters — coarse 
French  paper  answers  best.  The  albumen  should  not  be 
added  till  all  the  sugar  has  been  dissolved,  and  the  tem¬ 
perature  at,  say,  160°  F.  An  equal  quantity  of  the 
prepared  liquor,  as  nearly  1800  F.  as  possible,  must  now  be 
poured  uniformly  upon  the  char  in  each  tube. 

The  rapidity  with  which  the  liquor  passes  through  the 
chars  in  each  case  may  be  noted.  Care  must  be  taken  to 
have  the  top  of  the  char  always  covered  with  liquor,  and 
the  taps  below  open.  As  soon  as  the  liquor  begins  to 
drop  at  the  taps  they  are  closed. 


Constituents  of  Char, 

Unimportant. 

In  the  absence  of  a  knowledge  of  the  refining  process, 
and  the  circumstances  attendant  on  the  use  and  revivifi¬ 
cation  of  animal  charcoal,  much  time  may  be  unprofitably 
spent  over  an  analysis  of  that  agent.  While  it  is  always 
desirable  to  have  analyses  carefully  and  accurately  exe¬ 
cuted,  the  analyst  should  be  able  to  discriminate  between 
the  essential  and  non-essential  elements  or  compounds  in 
the  substance  before  him,  and,  while  he  aims  at  general 
accuracy,  more  than  usual  care  should  be  bestowed  upon 
substances  the  presence  or  absence  of  which  mark  the 
value  of  the  agent  under  examination. 
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The  points  of  greatest  importance  in  an  analysis  of 
animal  charcoal  are  the  carbon,  the  carbonates,  and  the 
iron  ;  the  decolouriser,  the  neutraliser,  and  the  destroyer. 
Under  certain  circumstances  the  sulphates  may  also  be 
included  in  the  list,  and  in  the  case  of  new  unused  char  the 
alkaline  salts  should  be  carefully  estimated.  These 
essential  points  carefully  ascertained,  no  modification  of 
them  should  be  thought  of,  whatever  the  phosphates  may 
come  out.  If  the  analysis  should  come  to  105,  ten  to  one 
but  the  phosphates  are  to  blame  and  not  the  carbon  and 
carbonates.  The  phosphates  are  comparatively  unim¬ 
portant,  and  when  it  is  remembered  how  various  are  the 
methods  employed,  and  how  faulty  some  of  them  are,* 
errors  under  that  head  need  not  be  greatly  wordered  at. 
There  is  no  excuse  whatever  for  error  in  the  carbon,  the 
process  is  simplicity  itself;  the  carbonates  can  be  quickly 
and  accurately  estimated  by  the  calcimeter  (Note  I.),  while 
the  iron,  after  some  little  practice,  can  be  safely  got  at  by 
Penny’s  process,  using  a  very  dilute  solution  of  bichro¬ 
mate.  The  iron  is  always  in  the  state  of  protoxide,  faint 
traces  of  peroxide  excepted,  owing  to  the  reducing  adtion 
of  the  carbon  in  the  re-burning.  Of  course,  these  remarks 
are  intended  to  apply  exclusively  to  commercial  samples 
for  use  in  the  refinery.  When  char  is  to  be  sold  for  the 
manufacture  of  manure  the  circumstances  are  altered,  and 
the  phosphates  become  the  essential  element  in  the 
analysis. 


ON  THE 

METHODS  OF  ANALYSIS 

AND  THE 

COMPOSITION  OF  VARIOUS  CHEMICAL 
MANUFACTURING  PRODUCTS. 

By  M.  GASTON  TISSANDIER. 

(Continued  from  vol.  xx.,  p.  231.) 


Animal  Black. 

The  consumption  of  animal  black  in  sugar  factories  is 
very  considerable  ;  and  this  produdt  now  plays  a  prominent 
part  in  commerce.  After  having  been  used  in  the  clari¬ 
fying  of  sugar,  animal  black  is  sometimes  employed  in 
agriculture;  but  on  this  point  we  shall  examine  it  more 
particularly  in  speaking  of  manures. 

Ash. — The  sample  to  be  analysed  is  ground  and  sifted  ; 

2  grms.  are  taken  and  calcined  in  a  platinum  crucible 
till  the  perfectly  white  residue  contains  no  further  traces 
of  carbon.  This  residue,  when  weighed,  gives  the  pro¬ 
portion  of  ash  contained  in  2  grms.  of  material.  The 
carbon  and  moisture  are  given  by  difference.  Care  must 
be  taken  to  moderate  the  heat  in  this  calcination,  so  as 
not  to  decompose  the  carbonate  of  lime  contained  in  the 
ash. 

Carbon. — 5  grms.  of  animal  black  are  dried  at  no0  in 
a  stove,  or  in  a  paraffin-bath  ;  the  loss  of  weight  gives  the 
moisture,  which,  subtracted  from  the  loss  by  calcination, 
furnishes  the  proportion  of  carbon. 

Silica. — The  ash  obtained  by  the  calcination  of  animal 
black  is  dissolved  in  water  acidulated  with  chlorhydric 
acid  ;  it  is  slightly  heated,  and  the  insoluble  siliceous  re¬ 
mainder  is  filtered  and  weighed. 

Phosphate  of  Lime. — To  the  filtered  solution  is  added 
a  slight  excess  of  ammonia,  which  precipitates  all  the 
phosphate  of  lime  (P05,3Ca0)  ;  it  is  filtered,  and  the  pre¬ 
cipitate  is  dried,  calcined,  and  weighed. 

Carbonate  of  Lime. — The  liquid,  separated  by  filtra¬ 
tion  from  the  phosphate  of  lime,  contains  carbonate  of 
lime,  which  is  precipitated  at  the  boiling-point  by  oxalate 
of  ammonia.  The  precipitate  of  oxalate  of  lime  is  col¬ 
lected  ;  this  it  is  well  to  filter  and  wash  by  decantation, 
pouring  the  washing-water  on  the  filter.  The  calcination 
of  this  precipitate  necessitates,  as  is  well-known,  some 

*  Chemical  News,  vqI.  xi„  p.  49.  / 


precautions.  The  oxalate  of  lime  must  be  heated  to  a 
sufficient  temperature  (approaching  red-heat),  to  transform 
it  into  carbonate  of  lime  ;  but  the  heat  must  not  be  so 
great  as  to  decompose  the  residue  of  carbonate  of  lime. 
After  having  weighed  the  carbonate  of  lime,  the  operation 
may  be  controlled  in  the  following  manner: — The  pre¬ 
cipitate  is  moistened. with  sulphuric  acid  ;  it  is  calcined, 
in  order  to  get  rid  of  the  excess  of  this  acid,  and  the  sul¬ 
phate  of  lime  obtained  is  weighed.  This  amount  ought 
to  correspond  with  the  quantity  of  carbonate  of  lime,  if 
the  operation  has  been  properly  executed.  Animal  black 
contains  traces  of  magnesia,  which  can  be  estimated  in 
the  form  of  ammonico-magnesian  phosphate. 

Soluble  Salts.— 50  grms.  of  animal  black  are  weighed 
and  thrown  into  a  little  stoppered  flask  containing  about 
50  c.c.  of  distilled  water;  this  is  well  shaken  for  a  few 
minutes,  and  then  filtered.  The  insoluble  residue  is  re¬ 
digested  in  a  fresh  quantity  of  water;  and  this  is  repeated 
several  times,  so  as  to  eliminate  the  whole  of  the  soluble 
salts.  The  filtered  liquid  is  evaporated  over  the  sand- 
bath  in  a  little  porcelain  capsule  ;  the  dry  residue  is 
weighed,  and  its  weight  gives  the  proportion  of  soluble 
salts.  These  salts  consist  of  alkaline  chlorides,  sulphates, 
and  carbonates ;  they  also  contain’ traces  of  sulphate  of 
lime  and  sulphide  of  calcium. 


Composition  of  Animal  Black  used  in  Sugar  Refimng. 


Substances  Estimated.  I. 

Water  . 2-00 

Carbon  . 8-42 

Carbonate  of  lime  ..  14-92 
Phosphate  of  lime  . .  72-50 

Silica . i'8o 

Soluble  salts  . .  . .  0-36 


Total  ..  ioo-oo 


II. 

III. 

1-37 

1*21 

1  Loss  on 

990 

1 1*12 

"  calcination 

13-80 

12*22 

72-25 

74'43 

-Ash. 

2-50 

0-40 

0-18 

0-62, 

ioo-oo 

100-00 

Decolourising  Power. — We  have  devised  a  method 
which  enables  us  to  compare  the  decolourising  power  of 
an  animal  black  with  that  of  another  black  of  good  quality, 
taken  as  a  standard,  and  to  represent  the  relation  of  the 
two  decolourising  powers  by  an  exadt  number. 

10  grms.  of  the  standard  black,  and  10  of  the  black 
under  assay,  are  weighed ;  the  two  samples,  finely  pounded, 
are  placed  separately  on  two  filters  of  the  same  size. 

A  solution  of  caramel  in  water  is  prepared,  so  as  to 
produce  a  rather  dark  colour,  somewhat  like  that  of  weak 
tea.  The  first  standard  black  is  moistened  with  20  c.c.  of 
this  solution,  which  runs  through  colourless;  20  more  c.c. 
are  passed  through,  and  so  on  till  the  liquor  passes 
coloured.  When  it  presents  just  the  same  shade  as 
the  unfiltered  solution  of  caramel,  the  operation  is 
stopped. 

The  same  experiment  is  made  with  the  black  under 
assay,  placed  on  the  second  filter,  and  the  quantity  of 
solution  required  to  be  passed  through  until  it  is  of  the 
same  colour  noticed,  as  in  the  preceding  experiment.  Let 
us  suppose  that  the  standard  black  decolourised  eight 
pipettes  full  of  the  caramel  solution,  and  the  black  under 
assay  only  four :  we  say  that  the  decolourising  power  of 
the  latter  is  equal  to  one-half,  relative  to  that  of  the 
former. 

A  solution  of  caramel  may  be  kept  ready  prepared,  so 
as  so  serve  as  a  testing  liquid. 

Acetic  Acid. 

Acetic  acid,  sometimes  called,  in  commerce,  pyro¬ 
ligneous  acid,  generally  contains  about  40  per  cent  of 
acetic  acid,  C4H404  ;  it  is  sold  by  the  acidimetric  standard, 
which  is  determined  by  means  of  a  titrated  alkaline 
liquid. 

Acidimetric  Standard. — Preparation  of  the  Alkaline 
Liquid. — We  have  already  shown  how  the  alkalimetric 
sulphuric  acid  may  be  prepared  accurately;  this  well- 
verified  solution,  containing  100  grms.  of  sulphuric 
acid  per  litre,  is  the  basis  of  the  preparation  of  the 
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alkalimetric  liquid  which,  in  laboratories,  is  used  to 
effedt  nitrogen  determinations  or  to  take  acidimetric 
standards. 

Any  quantity  whatever  of  pure  caustic  soda — 15  or  18 
grms.,  for  instance — is  dissolved  in  a  litre  of  water. 
10  centimetres  of  the  normal  sulphuric  acid  liquor  (con¬ 
taining  1  grm.  of  SO3HO)  are  taken  and  poured  into  a 
small  precipitating  glass  ;  to  this  is  added  some  sensitive 
tin&ure  of  litmus,  and  the  solution  of  caustic  soda  poured 
into  it  drop  by  drop  by  means  of  a  graduated  burette, 
divided  into  tenths  of  c.c.,  till  the  red  litmus  becomes 
blue — that  is  to  say,  till  the  acid  is  saturated.  Let  us 
suppose  that  50  c.c.,  or  500  divisions,  of  our  alkaline  solu¬ 
tion  are  required  to  saturate  10  c.c.  of  the  titrated  sul¬ 
phuric  acid  liquid.  We  know  that  500  divisions  saturate 
1  grm.  of  sulphuric  acid,  and  we  can  calculate,  according 
to  the  equivalents,  what  quantity  of  acetic  acid  will  satu¬ 
rate  a  certain  volume  of  our  liquid  ;  we  know,  for  example, 
that  500  divisions  ought  to  saturate  1-224  grms.  of  acetic 

acid  C  H  O  • _ in  faft  49(S03tHO)  _ 

acid,  C4H404 .  in  fadt,  6o(C4H4o4)  ~  x 

Before  thus  standardising  the  alkaline  liquor  of  caustic 
soda,  it  is  well  to  add  some  slaked  lime,  to  prevent 
it  from  carbonating,  which  would  interfere  with  the  sharp¬ 
ness  of  the  colouration  of  the  red  litmus  into  blue.  Before 
using  this  liquor,  the  bottle  which  contains  it  is  shaken, 
and  left  to  settle,  so  that  the  lime  may  be  deposited  at  the 
bottom  ;  the  solution,  becoming  clear  in  a  few  minutes,  is 
then  poured  into  the  graduated  burette,  which  is  used 
to  take  the  standard  of  pyroligneous  acid  under  assay. 

According  to  arrangement  between  the  buyer  and  seller, 
the  standard  of  this  acid  is  taken  either  by  volume  or  by 
weight.  In  the  former  case,  1  c.c.  of  acetic  acid  is 
saturated,  in  the  latter  1  grm. 

In  order  to  take  the  standard  by  weight,  a  small  glass, 
containing  in  it  a  10-grm.  weight,  is  tared  on  a  sensitive 
balance.  Equilibrium  being  established,  the  10-grm. 
weight  is  taken  out,  and  the  acetic  acid  to  be  tested  is 
then  gradually  poured  into  the  glass  by  means  of  a  small 
tube,  so  as  to  regain  the  equilibrium.  We  have  thus,  by 
double  weighing,  obtained  10  grms.  of  acetic  acid,  which 
are  to  be  diluted  with  water  so  as  to  give  a  volume  of 
100  c.c. 

After  this  solution  has  been  rendered  homogeneous  by 
shaking,  10  centimetres  of  it  are  removed,  corresponding 
to  1  grm.  of  acetic  acid.  Instead  of  diredtly  weighing 
1  grm.  of  the  acid  to  be  tested,  it  is  better  to  weigh 
10  grms.  of  it,  as  we  have  indicated  ;  because,  in  case  of 
a  verification  being  needed,  it  is  easier  to  measure  10  c.c. 
than  to  commence  a  fresh  weighing. 

The  10  centimetres  deducted  are  placed  in  a  precipitating 
jar,  litmus  is  added,  and  the  alkaline  soda  liquid  poured 
in,  drop  by  drop,  till  the  litmus  becomes  clearly  blue.  If 
150  divisions  have  been  used,  we  shall  obtain  the  acidi¬ 
metric  standard  of  pyroligneous  acid  by  the  following 
equation  : — 

500  divisions  saturate  . .  . .  1-224  grs*  °f  C4H404 

150  ,,  will  saturate  . .  x. 

whence — • 

x  —  03672. 

100  grms.  of  the  assayed  acetic  acid  contain,  then, 
36-72  grms.  of  C4H404,  which  is  expressed  by  saying 
that  its  standard  is  36-72°. 

When  the  standard  is  taken  by  volume  the  operation  is 
the  same  ;  only,  instead  of  weighing  10  grms.  of  the  acid, 
10  c.c.  are  measured. 

Examination  for  Mineral  Acids.— Acetic  acids  are 
sometimes  adulterated  with  mineral  acids  (chlorhydric 
and  sulphuric,  &c.),  which  augment  their  standard. 

To  detedt  their  presence,  50  c.c.  of  acetic  acid  are 
heated  to  the  boiling-point  with  1  or  2  centigrms.  of 
starch,  and  left  to  boil  about  twenty  minutes.  When  the 
liquid  has  become  cold,  some  drops  of  tindture  of  iodine 
are  poured  into  it.  If  a  blue  colouration  of  iodide  of 
starch  occurs,. the  acetic  acid  contains  no  mineral  acids; 


but  if  this  colouration  is  not  produced,  we  maybe  certain 
of  the  presence  of  mineral  acids,  which,  under  the  adtion 
of  heat,  have  transformed  the  starch  into  dextrine,  and 
thus  prevented  the  formation  of  the  iodide.  Care  must 
be  taken  to  pour  the  iodine  into  the  cold  liquid,  for  iodide 
of  starch  is  decolourised  spontaneously  under  the  adtion 
of  heat.  Chlorhydric  acid  may  also  be  immediately 
detedted,  by  adding  to  the  acetic  acid  a  few  drops  of 
nitrate  of  silver  ;  and  the  presence  of  sulphuric  acid  is 
discovered  by  chloride  of  barium.  In  the  latter  case,  it 
must  not  be  forgotten  that  chloride  of  barium  is  insoluble 
in  acids,  and  that  the  acetic  acid  ought  to  be  diluted  with 
a  sufficiently  large  quantity  of  water  to  avoid  the  possi¬ 
bility  of  error  from  this  cause. 

Pyroligneous  acids  generally  standardise  39°  to  40°; 
however,  this  figure  is  not  absolute.  We  have  sometimes 
met  with  samples  containing  only  34  per  cent  of  acetic 
acid,  others  having  46  to  50  per  cent,  and  even  still 
larger  quantities. 

(To  be  continued). 


ON  THE 

METHOD  OF  ANALYSING  SILICATES  THAT 
DO  NOT  GELATINISE  WITH  HYDROGEN 
CHLORIDE.* 

By  NEVIL  STORY-MASKELYNE,  M.A., 

Professor  of  Mineralogy  in  the  University  of  Oxford,  and  Keeper  of 
the  Mineral  Department,  British  Museum. 

The  process  is  conducted  in  an  apparatus  of  the  following 
construdtions : — A  platinum  retort,  30  c.c.  in  capacity,  is 
fitted  with  a  tubulated  stopper  of  the  same  material, 
which  reaches  nearly  to  the  bottom  ;  a  small  tube, 
entering  the  vertical  tube  of  the  stopper  at  an  angle  above 
the  neck  of  the  retort,  conveys  hydrogen  to  its  interior. 
The  vertical  tube  can  be  closed,  either  by  a  stopper  of 
platinum  or  by  a  funnel  of  that  metal,  stopped  in  like 
manner  at  the  top,  and  having  a  fine  orifice  at  its  lower 
extremity. 

To  the  side  of  the  retort,  just  below  its  neck,  a  straight 
delivery-tube  is  fixed,  which  in  its  turn  fits  into  another 
platinum  tube  that,  after  taking  a  curve  into  a  vertical 
position,  is  enlarged  into  a  cylinder,  which  passes  a  con¬ 
siderable  distance  down  a  test-tube.  The  latter,  into 
which  the  delivery  tube  is  fitted  with  a  cork,  holds  7-5  c.c., 
or  6-6  grms.  of  strong  ammonia  of  the  sp.  gr.  o-88. 

The  gas-delivery  tube  inserted  in  the  side  of  this  re¬ 
ceiver  dips  into  some  more  ammonia  in  a  second  test- 
tube. 

The  pounded  mineral,  from  o-2  to  0-5  grm.  in  quantity, 
and  a  small  platinum  ball,  are  placed  in  the  retort, 
and  the  stopper  luted  to  it  with  gutta  percha,  and  cemented 
air-tight  in  its  place  with  caoutchouc  and  gutta-percha 
varnish.  The  funnel,  filled  with  perfectly  pure  hydrogen 
fluoride,  is  now  introduced  into  the  tubulure  of  the  stopper, 
the  tap  opened,  and  the  acid  allowed  to  run  down  into  the 
retort.  This  acid  contains  about  32  per  cent  of  absolute 
hydrogen  fluoride — that  is  to  say,  a  funnel  of  this  reagent 
contains  1*12  grms.  of  acid,  capable  of  rendering  gaseous 
0-84  grm.  of  silica,  and  of  neutralising  0-95  grm.  of  am¬ 
monia.  The  funnel  is  now  replaced  by  a  little  platinum 
stopper,  and  the  orifice  secured  air-tight  with  gutta-percha 
varnish.  Pure  hydrogen  is  then  allowed  slowly  to  traverse 
the  entire  apparatus  ;  the  retort  is  placed  in  a  water-bath 
at  ioo°  C.  for  two  hours,  and  occasionally  slightly  shaken 
to  set  the  ball  rotating.  During  the  operation,  a  trace 
only  of  silicium  difluoride  passes  over. 

The  retort  is  next  transferred  to  a  paraffin-bath,  and  the 
temperature  is  cautiously  raised.  At  first,  hydrogen  fluoride 
passesover,and  atthispointoftheprocess  the  flowofhydro- 

*  Extracted  from  a  paper  “On  the  Mineral  Constituents  of  Meteor- 
)  ites,"  communicated  to  the  Royal  Society. 


28 


f  Chemical  News, 
t  Jan.  21, 1870. 


On  Fluoride  of  Silver . 


gen  requires  some  attention  to  prevent  regurgitation  of  the 
ammonia.  At  about  1320  C.,  in  the  case  of  the  silicates 
mentioned  in  this  memoir,  the  silica  first  becomes  visible 
in  fine  flocks  in  the  ammonia  of  the  receiver,  and  in  another 
minute  the  whole  is  cloudy. 

In  eight  minutes,  the  rise  of  the  thermometer  to  1450  C. 
has  brought  over  so  much  difluoride  that  the  contents  of 
the  tube  are  semisolid,  and  nearly  the  whole  of  it  has 
passed  over.  The  temperature  is  then  raised  to  150°  C., 
and  the  retort  allowed  to  cool.  The  process  is  next  re¬ 
peated  with  a  fresh  charge  of  acid  and  ammonia.  If  no 
more  than  o'2  grm.  of  silicate  be  taken,  twice  charging  of 
the  retort  is  sufficient ;  but  with  0*5  grm.,  three  or  four 
repetitions  of  the  process  are  required.  In  short,  the 
operation  is  continued  with  fresh  reagents  till  no  flock  of 
silica  forms  in  the  receiver.  Finally,  075  c.c.  of  sulphu¬ 
ric  acid  is  introduced  into  the  retort,  and  the  temperature 
again  raised  to  160°  C.,the  stream  of  hydrogen  being  con¬ 
tinued  as  before. 

The  several  ammoniacal  charges  are  poured  into  a 
platinum  dish,  together  with  the  washings  of  the  delivery- 
tube  and  the  two  test-tubes,  and  slowly  evaporated  in  a 
water-bath  with  continued  stirring. 

At  a  point  in  the  evaporation  just  before  the  solution 
becomes  neutral,  and  the  ammonium  fluoride  begins  to 
turn  acid,  the  entire  silica  in  the  dish  will  have  been 
dissolved  by  the  fluoride.  The  process  is  gradual,  but 
the  moment  when  the  solution  is  complete  is  easily  deter¬ 
mined.  Then,  the  dish  being  removed,  potassic  chloride 
is  added  in  slight  excess,  together  with  absolute  alcohol 
equal  in  volume  to  the  contents  of  the  platinum  vessel. 
Potassium  fluosilicate  precipitates,  which,  aftei  the  lapse 
of  twenty-four  hours,  is  filtered,  weighed  with  a  mixture 
of  equal  volumes  of  absolute  alcohol  and  water,  dried,  and 
washed.  The  results  are  accurate.  In  the  retort  are  the 
bases  in  the  form  of  sulphates,  the  treatment  of  which 
calls  for  no  further  remark. 


ON  FLUORIDE  OF  SILVER.* 

By  GEORGE  GORE,  F.R.S. 

This  communication  treats  of  the  formation,  preparation, 
analysis,  composition,  common  physical  properties,  and 
chemical  behaviour  of  fluoride  of  silver. 

The  salt  was  prepared  by  treating  pure  silver  carbonate 
with  an  excess  of  pure  aqueous  hydrofluoric  acid,  in  a 
platinum  dish,  and  evaporating  to  dryness,  with  certain 
precautions.  The  salt  thus  obtained  invariably  contains 
a  small  amount  of  free  metallic  silver,  and  generally,  also, 
traces  of  water  and  of  hydrofluoric  acid,  unless  special 
precautions  mentioned  are  observed.  It  was  analysed  by 
various  methods.  The  best  method  of  determining  the 
amount  of  fluorine  in  it  consisted  in  evaporating  to  dry¬ 
ness  a  mixture  of  a  known  weight  of  the  salt,  dissolved  in 
water  with  a  slight  excess  of  pure  and  perfectly  caustic 
lime  in  a  platinum  bottle,  and  gently  igniting  the  residue 
at  an  incipient  red  heat  until  it  ceased  to  lose  weight. 
By  taking  proper  care,  the  results  obtained  are  accurate. 
The  reaction  in  this  method  of  analysis  takes  place  ac¬ 
cording  to  the  following  equation  : — 

2AgF  -f  Ca0  =  CaF2  +  2Ag  +  0. 

Sixteen  parts  of  oxygen  expelled  equal  38  parts  of  fluorine 
present.  One  of  the  methods  employed  for  determining 
the  amount  of  silver  consisted  in  passing  dry  ammonia 
over  the  salt  in  a  platinum  boat  and  tube  at  a  low  red 
heat.  The  results  obtained  in  the  various  analyses 
establish  the  faCt  that  pure  fluoride  of  silver  consists  of 
ig  parts  of  fluorine  and  108  of  silver. 

Argentic  fluoride  is  usually  in  the  form  of  yellowish- 
brown,  earthy  fragments;  but,  when  rendered  perfectly 
anhydrous  by  fusion,  it  is  a  black,  horny  mass,  with  a 


superficial  satin  lustre,  due  to  particles  of  free  silver.  U 
is  extremely  deliquescent  and  soluble  in  water.  One  part 
of  the  salt  dissolves  in  0*55  part  by  weight  of  water  at 
I5‘5°  C. ;  it  evolves  heat  in  dissolving,  and  forms  a  strongly 
alkaline  solution.  It  is  nearly  insoluble  in  absolute 
alcohol.  The  specific  gravity  of  the  earthy-brown  salt  is 
5’852  at  15*5°  C.  The  specific  gravity  of  its  aqueous 
solution,  15-5°  C.,  saturated  at  that  temperature,  is  2*61. 
By  chilling  the  saturated  solution,  it  exhibited  the  phe¬ 
nomenon  of  supersaturation,  and  suddenly  solidified,  with 
evolution  of  heat,  on  immersing  a  platinum  plate  in  it. 
The  solution  is  capable  of  being  crystallised,  and  yields 
crystals  of  a  hydrated  salt.  The  aCt  of  crystallisation  is 
attended  by  the  singular  phenomenon  of  the  remainder 
of  the  salt  separating  in  the  anhydrous  and  apparently 
non-crystalline  state,  the  hydrated  salt  taking  to  itself  the 
whole  of  the  water.  The  fused  salt,  after  slow  and  un¬ 
disturbed  cooling,  exhibits  crystalline  markings  upon  its 
surface. 

The  dry  salt  is  not  decomposed  by  sunlight.  It  melts 
below  a  visible  red  heat,  and  forms  a  highly  lustrous, 
mobile,  and  jet-black  liquid.  It  is  not  decomposed  by  a 
red  heat  alone  ;  but,  in  a  state  of  semi-fusion,  or  of  com¬ 
plete  fusion,  it  is  rapidly  decomposed  by  the  moisture  of 
the  air,  with  separation  of  metallic  silver.  Dry  air  does 
not  decompose  it.  In  the  fused  state,  it  slightly  corrodes 
vessels  of  platinum,  and  much  more  freely  those  of  silver. 

The  salt,  in  a  state  of  fusion,  with  platinum  electrodes, 
conducts  electricity  very  freely,  apparently  with  the  facility 
of  a  metal,  and  without  visible  evolution  of  gas  or  cor¬ 
rosion  of  the  anode.  A  silver  anode  was  rapidly  dissolved 
by  it,  and  one  of  lignum-vitee  charcoal  was  gradually 
corroded.  A  saturated  aqueous  solution  of  the  salt  con¬ 
ducted  freely  with  electrolysis,  crystals  of  silver  being 
deposited  upon  the  cathode,  and  a  black  crust  of  peroxide 
of  silver  upon  the  anode ;  no  gas  was  evolved.  With 
dilute  solutions,  gas  was  evolved  from  the  anode.  By 
electrolysis  of  anhydrous  hydrofluoric  acid  with  silver 
electrodes,  the  anode  was  rapidly  corroded. 

The  electrical  order  of  substances  in  the  fused  salt  was 
as  follows,  the  first-named  being  the  most  positive  : — 
Silver,  platinum,  charcoal  of  lignum-vitas,  palladium, 
gold.  In  a  dilute  aqueous  solution  of  the  salt,  the  order 
found  was: — Aluminium,  magnesium,  silicon,  iridium, 
rhodium,  and  carbon  of  lignum-vitae,  platinum,  silver, 
palladium,  tellurium,  gold. 

The  chemical  behaviour  of  the  salt  was  also  investi¬ 
gated.  In  many  cases,  considerable  destruction  of  the 
platinum  vessels  occurred,  either  in  the  experiments 
themselves,  or  in  the  processes  of  cleaning  the  vessels 
from  the  products  of  the  reactions. 

Hydrogen  does  not  decompose  the  dry  salt,  even  with 
the  aid  of  sunlight ;  nor  does  a  stream  of  that  gas  de¬ 
compose  an  aqueous  solution  of  the  salt ;  but  the  dry  salt 
is  rapidly  and  perfectly  decomposed  by  that  gas  at  an 
incipient  red  heat,  its  metal  being  liberated. 

Nitrogen  has  no  chemical  effeCt  upon  the  salt,  even  at 
a  red  heat,  nor  upon  its  aqueous  solution.  Dry  ammonia 
gas  is  copiously  absorbed  by  the  dry  salt.  In  one  experi¬ 
ment,  the  salt  absorbed  about  844  times  its  volume  of  the 
gas.  The  salt,  in  a  fused  state,  is  rapidly  and  perfectly 
decomposed  by  dry  ammonia  gas,  and  its  silver  set  free. 
A  saturated  solution  of  the  salt  is  also  instantly  and 
violently  decomposed  by  strong  aqueous  ammonia. 

Oxygen  has  no  effeCt  either  upon  the  dry  salt  at  150  C. 
or  at  a  red  heat,  nor  upon  its  aqueous  solution.  Steam 
perfectly  and  rapidly  decomposes  the  salt  at  an  incipient 
red  heat,  setting  free  all  its  silver.  No  chemical  change 
took  place  on  passing  either  of  the  oxides  of  nitrogen 
over  the  salt  in  a  state  of  fusion. 

By  passing  anhydrous  hydrofluoric  acid  vapour  over 
perfectly  anhydrous  and  previously-fused  fluoride  of  silver, 
at  about  6o°  F.,  distinct  evidence  of  the  existence  of  an 
acid  salt  was  obtained.  This  acid  salt  is  decomposed  by 
slight  elevation  of  temperature. 

Numerous  experiments  were  made  to  ascertain  the 


*  Abstract  of  a  paper  read  before  the  Royal  Society. 
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behaviour  of  argentic  fluoride,  in  a  state  of  fusion,  with 
chlorine  ;  and  great  difficulties  were  encountered,  in  con¬ 
sequence  of  the  extremely  corrosive  adtion  of  the  sub¬ 
stances  when  brought  together  in  a  heated  state.  Vessels 
of  glass,  platinum,  gold,  charcoal,  gas  carbon,  and  purified 
graphite  were  employed.*  By  heating  the  salt  in  chlorine, 
contained  in  closed  vessels  formed  partly  of  glass  and 
partly  of  platinum,  more  or  less  corrosion  of  the  glass 
took  place,  the  chlorine  united  with  the  platinum  and 
fluoride  of  silver  to  form  a  double  salt,  and  a  vacuum 
was  produced.  By  similarly  heating  it  in  vessels  com¬ 
posed  wholly  of  platinum,  the  same  disappearance  of 
chlorine,  the  same  double  salt,  and  a  similar  vacuum 
resulted.  Also,  by  heating  it  in  vessels  composed  partly 
of  gold,  an  analogous  double  salt,  the  same  absorption  of 
chlorine,  and  production  of  rarefaction  was  produced. 
And,  by  employing  vessels  partly  composed  of  purified 
graphite,  a  new  compound  of  fluorine  and  carbon  was 
obtained. 

ON  MICROSCOPICAL  MANIPULATION.! 

By  W.  T.  SUFFOLK,  F.R.M.S. 

(Continued  from  p.  21). 

Another  contrivance,  and  one  which  has  the 
recommendation  of  being  procured  at  a  very  small 
cost,  is  the  neutral  tint  reflector  (Fig,  40).*  It  con- 

Fig.  40. 


also  allows  a  small  right-angled  prism  to  be  placed 
in  it,  and  which,  although  not  usually  supplied  with 
the  instrument,  will  be  found  a  serviceable  addition. 
Its  use  will  be  described  with  that  of  the  preceding 
instruments.  This  refledtor  gives  a  reversed  view 
of  the  objedt  by  a  single  refledtion,  as  in  the  steel 
mirror  of  Soemmering,  but,  unlike  it,  the  paper, 
instead  of  being  viewed  round  its  edge,  is  seen 
through  the  glass. 

As  these  instruments  have  much  in  common,  the 
use  of  them  may  very  conveniently  be  described 
together,  noticing,  in  passing,  such  peculiarities  as 
render  them  more  or  less  serviceable,  each  having 
its  own  special  advantages  and  defedts. 

The  microscope  should  be  placed  with  the  body  in 
a  horizontal  position  (Fig.  41),  and,  if  the  stand  is 
not  of  suitable  height,  it  should  be  placed  on  a  box 
or  other  convenient  support.  The  best  distance 
between  the  eye  and  the  paper,  for  general  purposes, 
is  10  inches,  this  being  the  standard  distance  em¬ 
ployed  in  estimating  magnifying  power;  but  any 
other  that  is  convenient  may  be  made  use  of,  bearing 
in  mind  that  the  greater  the  distance  from  the  eye¬ 
piece  the  larger  will  be  the  image  ;  so  that  the  size 
of  the  pidture  is  capable  of  being  regulated  at  will, 
the  only  limit  being  the  difficulty  of  seeing  the  pencil 
when  too  near,  and  the  trouble  of  drawing  with  a 

Fig.  41. 


sists  of  a  small  plate  of  glass,  with  sur¬ 
faces  accurately  parallel,  and  slightly 
coloured,  so  as  to  improve  its  refledting 
qualities,  but  not  sufficiently  dark  to 
prevent  the  paper  from  being  easily  seen 
through  it.  This  is  placed,  as  before,  at 
an  angle  of  450.  As  the  instrument  is 
commonly  construdted,  the  tinted  glass 
is  a  fixture,  and  the  setting  too  long;  so 
that  the  mirror  is  removed  to  a  greater 
distance  than  is  advantageous  from  the 
front  glass  of  the  eye-piece  ;  this  con- 
tradts  the  field  so  much,  when  any  but 
an  eye-piece  of  low  power  is  employed, 
that  it  is  almost  useless.  This  defedt  is 
remedied  in  the  form  here  represented, 
in  which  the  mirror  is  brought  as  close 
as  possible  to  the  eye-glass.  The  tinted 
glasses  are  also  removable,  so  that  a 
change  of  tint  may  be  made,  as  it  will  be 
found  sometimes  that  one  tint  suits  the 
eye  better  than  another.  Some  microsco- 
pists,  instead  of  tinted  glass,  use  a  piece 
of  thin  cover-glass,  which  gives  a  very  good  refledtion, 
and  can  easily  be  used  with  this  form  of  setting,  which 

*  In  the  next  communication  there  will  be  described  the  results 
obtained  with  vessels  formed  of  other  materials. 

+  The  substance  of  a  course  of  ledtures  delivered  to  the  members 
of  the  Quekett  Microscopical  Club,  January — April,  1869. 


pencil  attached  to  a  long  stick  if  the  paper  is  greatly 
removed  from  the  usual  position. 

With  respedt  to  the  images  formed  by  the  several 
instruments,  the  camera  lucida,  as  it  refledts  doubly, 
has  the  advantage  of  giving  the  image  in  the 
same  position  as  when  viewed  through  the  micro- 
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scope  diredtly,  which,  owing  to  its  perfe<5t  internal  re¬ 
flection,  is  brilliant  and  well  defined.  Soemmering’s 
mirror  and  the  tinted-glass  refledtor  reverse  the 
image,  just  as  an  ordinary  looking-glass.  This  is  of 
little  consequence  if  only  slight  outline  sketches 
are  required  ;  but,  when  the  drawing  is  to  be  highly 
finished,  which  is  always  done  by  viewing  the  objedt: 
diredtly  through  the  microscope,  this  reversal 
becomes  excessively  troublesome  to  those  who  are 
not,  like  engravers  and  lithographers,  accustomed  to 
reverse  their  drawings. 

With  a  view  to  obviating  this  inconvenience,  the 
author  uses  the  small  right-angled  prism  before  men¬ 
tioned,  when  drawing  with  the  neutral  tint  refleCtor, 
which  enables  the  drawing  to  be  completed,  as  it 
reverses  the  image  just  as  the  tinted  glass ;  and,  as 
the  reflection  from  the  internal  surface  of  the  prism 
is  total,  the  view  is  nearly  as  brilliant  as  that  re¬ 
ceived  direCtly  from  the  microscope. 

Only  one  eye  is  to  be  used  while  drawing,  and 
great  care  should  be  taken  to  maintain  its  position 
steadily  until  the  sketch  is  finished  (Fig.  41).  With 
the  camera  lucida  and  Soemmering’s  mirror,  the 
maintenance  of  this  position  is  somewhat  painful, 
when  much  prolonged,  owing  to  the  divided  manner 
in  which  the  eye  receives  the  light  from  the  objeCt 
and  the  paper;  and  frequently  the  power  of  seeing 
the  pencil  and  drawing  is  lost  after  a  few  minutes’ 
use.  With  the  neutral  tint  refleCtor,  the  view  of 
both  objeCt  and  paper  is  much  easier  ;  and,  when 
the  reversal  of  the  picture  is  immaterial,  it  is,  as 
far  as  comfort  is  concerned,  much  to  be  preferred. 

The  illumination  is  a  matter  of  great  importance 
in  making  use  of  drawing  instruments.  Care  should 
be  taken  not  to  light  the  objeCt  more  than  is 
necessary,  while  it  will  generally  be  found  ad¬ 
visable  to  illuminate  the  paper  rather  strongly.  If 
the  image  of  the  objeCt  is  too  bright,  it  will  be  found 
impossible  to  see  either  the  pencil-point  or  the  line 
it  is  tracing.  The  camera  lucida  requires  far  more 
care,  in  this  respeCt,  than  the  tinted  mirror. 

The  author’s  practice  is  always,  when  drawing,  to 
use  two  lamps  ;  one  the  little  camphine  lamp  before 
mentioned  (Chemical  News,  vol.  xx.,  p.  158),  which 
is  used  exclusively  for  the  microscope  ;  the  other 
a  large  paraffin  lamp,  with  shade,  which  lights 
the  paper.  By  this  means,  the  relative  illumination 
of  the  objeCt  and  paper  can  be  very  nicely  adjusted — 
a  matter  of  some  difficulty  when  only  one  lamp  is 
employed. 

These  instruments  are  only  used  to  secure  an 
outline,  and  mark  out  other  main  points,  the  details 
being  filled  in  by  free-hand  drawing,  which  will  be 
found  comparatively  easy  when  an  accurate  outline 
is  obtained  to  work  upon. 

If,  when  the  sketch  is  finished,  before  removing 
the  refleCtor,  a  ruled  micrometer-scale  is  placed  upon 
the  stage  of  the  microscope  in  the  place  of  the  objeCt, 
the  lines  can  be  seen  projected  upon  the  paper,  just 
as  any  other  objeCt,  and,  by  tracing  some  of  them,  a 
scale  can  be  formed  by  which  the  drawing  can 
readily  be  measured  with  a  pair  of  compasses,  like 
a  map.  This  is  one  of  the  simplest  methods  of 
micrometry. 

The  magnifying  power  of  the  microscope  can  also 
easily  be  ascertained  by  means  of  the  camera  lucida 
or  neutral  tint  refleCtor  and  the  stage  micrometer. 
By  placing  the  microscope  in  the  position  for  drawing, 
taking  care  that  the  eye-piece  is  10  inches  from  the 
paper,  the  image  of  the  micrometer-lines,  instead  of 


Manipulation . 

being  projected  on  a  sheet  of  paper,  is  caused  to  fall 
upon  a  divided  scale;  and,  from  the  amount  covered 
by  it,  the  magnifying  power  can  be  estimated ;  for 
instance,  the  i-inch  objective,  with  No.  1  eye-piece, 
causes  o*oi  of  the  micrometer  to  cover  o‘5  inch  of  the 
measure  on  the  table ;  the  magnifying  power  will  be 
50  diameters.  The  I-inch  makes  0*01  cover  2*5  inches ; 
the  power  will  be  250  diameters.  And  so  on,  for  other 
objectives  and  eye-pieces. 

Finding  the  placing  of  the  microscope  in  a  hori¬ 
zontal  position  troublesome,  and  not  liking  the  con¬ 
straint  of  the  camera  lucida,  the  author  thought  that 
the  method  of  enlarging  and  reducing  drawings 
commonly  employed  by  artists  might  be  adapted  to 
the  microscope.  This  process  consists  of  ruling  a 
series  of  squares  of  convenient  size  on  the  drawing 
to  be  copied,  or  placing  over  it  a  lattice  of  threads 
crossed  in  squares.  The  copy  is  then  made  upon  a 
sheet  of  paper  or  other  material,  ruled,  either 
in  augmented  or  diminished  proportion,  as  may  be 
required.  Messrs.  R.  and  J.  Beck  ruled  a  disc  of 
glass  in  squares  (Fig.  42),  the  side  of  each  of  which, 

Fig.  42. 

A  B 


for  convenience  sake,  was  made  to  correspond  with 
io°  of  Jackson’s  eye-piece  micrometer.  This  disc  was 
dropped  into  the  eye-piece,  and  rested  on  the  stop,  so 
that,  when  in  use,  the  field  appeared  similarly  divided 
(Fig.  42,  A).  A  sheet  of  paper  (Fig.  42,  B),  ruled  in 
squares  of  convenient  size  was  employed  to  make 
the  drawing  upon ;  and,  by  noticing  how  many 
squares  the  objedt:  covered,  the  direction  of  the 
various  lines,  whether,  for  instance,  they  ran  through 
the  sides  or  the  corners  of  the  squares,  and  setting 
them  down  in  similar  positions  on  the  ruled  sheet, 
the  author  found  that  an  accurate  drawing  might  be 
made  with  great  ease  and  expedition,  and  without 
the  trouble  of  moving  the  microscope  out  of  the 
usual  inclined  position,  which  is  generally  the  most 
comfortable  for  observation.  The  use  of  the  binocu¬ 
lar  did  not  cause  any  impediment,  and  the  ruled  disc 
only  slightly  interfered  wdth  the  definition  of  the 
objedt,  and  could  easily  be  removed,  when  its  services 
were  no  longer  required,  without  disturbing  the 
arrangement  of  illumination,  objedt,  or  instrument. 
When  large  diagrams  are  wanted,  nothing  more  is 
necessary  than  to  use  a  large  sheet  of  paper,  ruled 
in  squares  of  suitable  dimensions,  and  the  objedt 
can  be  rapidly  delineated  in  this  augmented  pro¬ 
portion. 

The  measurements  can  be  made  either  by  obtaining 
the  value  of  the  side  of  a  square  of  the  disc  with  each 
objedtive  and  eye-piece,  by  means  of  the  stage- 
micrometer,  or  by  seledting  two  well-marked  dots  or 
lines  in  the  objedts,  and  measuring  their  distance 
with  the  eye-piece  micrometer,  and  using  the  distance 
obtained  from  the  corresponding  part  of  the  drawing 
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as  a  standard  for  the  formation  of  a  scale.  These 
processes  will  be  explained  in  the  account  shortly  to 
be  given  of  micrometers. 

When  many  sheets  of  paper  are  required  to  be 
ruled  in  squares  (and  it  will  be  found  in  pra(5tice  that 
two  or  three  sizes  will  be  in  general  request),  they  can 
easily  be  made  by  placing  a  perforated  sheet  over 
the  sheet  to  be  ruled,  and  rubbing  over  it  a  piece  of 
wash-leather  dipped  in  black-lead  powder,  which  will 
pass  through  the  holes  and  leave  a  series  of  dotted 
lines  on  the  sheet  below,  which  will  be  sufficiently 
distinct,  and  have  the  advantage  of  being  rubbed  out 
with  a  very  light  touch  of  the  india-rubber,  without 
affecting  the  pencil-lines  of  the  drawing.  The  per¬ 
forated  sheets  are  easily  made  by  means  of  a  comb¬ 
like  steel  punch  used  by  harness-makers,  which  cuts 
a  row  of  small  pin-holes,  equal  in  length  to  its  own 
width,  which  may  be  an  inch  or  more.  This  instru¬ 
ment  can  be  obtained  at  the  better  class  of  tool- 
shops. 

Some  microscopists  have  endeavoured,  with  more 
or  less  success,  to  make  drawings  from  the  image  of 
the  objedt  projected  upon  a  sheet  of  paper  or  ground 
glass,  after  the  manner  of  the  solar  microscope  or 
camera  obscura.  All  the  contrivances  for  this  pur¬ 
pose  seem  to  have  the  defedt  of  giving  a  very  faint 
image,  unless  a  light  of  greater  intensity  than  that 
of  ordinary  lamps  is  employed.  The  image  must  be 
received  in  the  dark,  which  is.  troublesome,  as  the 
outline  cannot  easily  be  seen.  The  process  is  only 
applicable  to  those  objedts  which  can  be  viewed  by 
transmitted  light,  besides  putting  the  microscope 
more  out  of  its  usual  position  than  the  camera 
lucida  and  other  refledting  instruments. 

(To  be  continued.) 


DUBOSCQ’S  NEW  COLORIMETER.* 


M.  Duboscq  has  submitted  to  the  Academy  of  Sciences 
his  new  colorimeter  for  measuring  the  differences  of  tint 
in  solutions.  The  two  liquids  are  placed  in  the  two 
cylindrical  vessels,  c,  c',  of  glass,  fixed  side  by  side,  before 
the  vertical  shelf  of  the  colorimeter. 

In  the  two  vessels,  two  tubes  of  smaller  diameter,  t,  t', 
closed  at  the  lower  extremity  by  a  disc  of  glass,  may  be 
raised  and  lowered  by  means  of  the  movable  pinions 
engaged  by  two  racks  cut  into  the  vertical  table.  To 
each  pinion  is  fastened  a  vernier,  which  is  moved  under  a 
graduated  scale,  and  which  measures'the  distance  between 
the  bottom  of  the  vessels  and  the  lower  disc  of  the  movable 
tube. 

The  luminous  rays  transmitted  by  the  two  columns 
properly  illuminated  by  a  mirror,  M,  placed  above,  and 
moved  around  in  a  horizontal  axis,  suffer  each  two  reflec¬ 
tions,  within  one  of  Fresnel’s  rhombs,  p,  p',  and  then 
arrive  in  the  same  field  of  vision,  in  such  a  manner  that 
each  shall  illuminate  the  half  of  the  field  with  a  semi-disc 
or  circle  of  yellow  colour,  more  or  less  intense.  These 
colours  are  observed  with  a  small  lens,  which  is  nothing 
but  the  base  of  a  terrestrial  eye-piece,  formed  of  four 
glasses,  and  which  magnifies  sufficiently,  so  that  the  field 
may  be  illuminated  by  the  coloured  plates  with  perfedt 
uniformity. 

The  colours  are  proportional  to  the  height  of  the  columns 
if  the  liquid  contain  the  same  proportion  of  caramel;  or 
proportional  to  the  richness  of  the  liquid  in  caramel,  if  the 
two  columns  have  the  same  height. 


*  For  this  description  as  well  as  for  the  illustrative  cuts  we  are 
indebted  to  the  courtesy  of  Professor  Morton. 


In  the  last  case,  if  we  cause  the  height  to  vary,  we  have 
the  same  shade  on  these  two  semi-discs. 


_  Suppose  that  the  standard  solution  is  in  the  cup  to  the 
right,  and  that  we  lower  the  interior  disc  or  movable  tube 

to  20  millimetres  from 
the  bottom  of  the  cup  ;  we 
will  thus  have  a  column  of 
20  millimetres,  which  gives 
to  the  half  disc  of  the  left- 
hand  side  a  pale  yellow 
colouration.  Admitting, 
then,  that  the  half  disc 
at  the  right  has  the  same 
colouration,  but  that  the 
column  of  the  liquid  placed 
in  the  cup  to  the  left  has 
not  a  height  of  40  milli¬ 
metres,  this  informs  us 
that  the  solution  to  be 
tried  contains  a  proportion 
of  caramel  more  than  that 
contained  in  the  standard 
liquid. 

In  fadt,  for  the  same 
colour  on  the  two  semi¬ 
discs,  the  proportions  of 
caramel  contained  in  the 
two  liquids  are  inversely 
as  the  height  which  we 
give  to  the  column  of  the 
liquids. 

One  hundred  centimetres 
of  the  solution  tried,  con¬ 
tained,  then,  in  the  case 
we  speak  of, 

o  gr.  2 
2 

of  caramel. 

If  we  have  dissolved,  for 
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example,  io  grammes  of  syrup  in  ioo  c.c.  of  water,  we 
should  know  that  io  grammes  of  the  syrup  contained  one 
d.  c.  g.  of  caramel. 


NOTICES  OF  BOOKS. 


Addresses  at  the  Inauguration  of  Charles  William  Eliot 

as  President  of  Harvard  College,  Tuesday,  Odtober  ig, 

i86g.  Cambridge  (Mass.) :  Sever  and  Francis.  i86g. 

6 5  PP-,  8vo. 

On  the  igth  of  September,  1868,  Dr.  Thomas  Hill  resigned 
the  office  of  President  of  Harvard  College  ;  and  on  the 
igth  of  Odtober,  i86g,  Mr.  Charles  William  Eliot  was 
formally  inducted  into  office  in  his  stead.  Mr.  Eliot  is 
known  to  many  of  us  as  a  writer  on  chemistry :  to  some 
of  us  as  aman  of  singularly  sound  and  accurate  thought, 
of  high  culture  and  of  liberal  views,  and  as  a  kindly  genial 
gentleman.  Let  us  glance  for  a  moment  at  the  addresses 
which  were  delivered  at  the  inauguration  of  Mr.  Eliot,  and 
specially  at  his  own,  which  derives  additional  interest 
from  the  fadt  that  he  has  paid  special  attention  to  the  sub¬ 
ject  of  education,  and  has  watched  the  growth  of  the 
educational  system  of  his  own  country,  comparing  it  with 
those  of  the  principal  European  nations,  and  particularly 
with  our  own  college  system. 

The  form  of  induction  into  office  of  the  president  of 
a  college  is  very  different  in  America  from  that  which  is 
adopted  in  England.  In  the  invitation  to  the  Alumni  of 
Harvard  College,  it  is  stated  that  “A  procession  will 
be  formed  in  Gore  Hall,  at  half-past  two  p.m.,  under  the 
direction  of  Leverett  Saltonstall,  Esq.,  and  the  exercises 
in  the  Church  will  begin  at  three  o’clock  p.m.  Imme¬ 
diately  after  the  exercises  in  the  church,  President  Eliot  will 
hold  a  reception  at  the  President’s  House  in  Quincy 
Street.”  The  “  Exercises  ”  on  this  occasion  were  nine  in 
number,  and  consisted  of : — 

1.  “  Music  by  the  Band. 

2.  Choral :  ‘  Let  us  with  a  gladsome  mind.’ 

3.  Prayer  by  the  Rev.  Dr.  Peabody. 

4. .  Congratulatory  Address  in  Latin,  by  John  Silas 
White,  of  the  Senior  Class. 

5.  Induction  into  Office,  by  John  Henry  Clifford,  Presi¬ 
dent  of  the  Board  of  Overseers. 

6.  Chorus :  ‘  Domine,  salvum  fac  Praesidem  Nostrum.’ 
— J.  K.  Paine. 

7.  Address  by  President  Eliot. 

8.  Chorus  from  the  Antigone  of  Sophocles:  ‘  IToXXa  ra 

deivct  icovStv  ctv9pw7rov  duvorspov  7T£Xa.’  ‘  Wonders  in 

Nature  we  see.’ — Mendelssohn. 

9.  Benediction,  by  Rev.  Dr.  Walker.” 

The  Latin  address  is,  as  we  should  expeCt,  less  florid 
and  elaborate  than  those  which  are  given  on  somewhat 
similar  occasions  in  the  French  and  German  Universities; 
the .  “  Amplissimi,  Nobilissimi,  Prasstantissini  Eminen- 
tissimi,”  commencement  is  omitted,  and  it  begins  simply 
and  to  the  point,  “  Convenimus  hodie,”  while  it  is  con¬ 
cluded  by  an  exceedingly  apt  and  reverent  phrase  : — 
“  Precamur  autem  a  Deo  Optimo  Maximo  ut  signis  illis 
venustis  ac  pulchris,  quae  verbo  inter  se  discrepantia, 
re  prorsus  unum  videntur  sonare,  semper  tu  et  nos,  ut 
diligimus,  sic  utamur, — ‘  Christo  et  Ecclesiae  ’  atque 
*  Veritas.’  ” 

In  the  InduCtory  Address,  Mr.  Clifford  alludes  to 
certain  changes  recently  made  in  the  constitution  of  the 
College — notably,  the  separation  of  the  College  from 
the  State — a  change  “which  has  wisely  taken  from  the 
Legislature  and  confided  to  the  Alumni  of  the  College, 
the  choice  of  the  Board  of  Overseers.”  It  has  also  given 
the  College  a  greater  independence,  since  it  now  stands 
alone,  unsupported  by  the  State,  and  is  dependent  upon 


itself  for  the  maintenance  of  the  position  which,  as  the 
oldest  American  University,  it  ought  to  occupy.  Mr. 
Clifford  then  speaks  of  the  power  committed  to  the  Presi¬ 
dent,  and  of  the  nature  and  result  of  his  influence  upon 
the  Alumni ;  he  advocates  a  system  of  “  personal  examina¬ 
tion,  by  which  the  Faculty  might  test  the  student’s  dis¬ 
position  to  make  the  best  of  his  opportunities,  according 
to  his  capacity,”  in  place  of  the  unjust  system  of  arbitrary 
marks  by  which  mediocrity  is  too  often  crushed  out  by 
genius.  “Mediocrity,”  he  truly  remarks,  “is  the  un¬ 
attractive  average  of  the  race ;  though  its  capabilities, 
wisely  stimulated  and  diligently  cultivated,  constitute  the 
working  forces  of  the  world.  Genius,  with  its  brilliant, 
but  often  erratic  efforts,  is  the  rare  exception  in  human 
endowment.  The  former  needs  all  the  fostering  and 
patient  care  the  teacher  can  bestow;  the  latter  is  self- 
reliant  and  sufficient  unto  itself.”  When  the  Fathers  of 
New  England  who  founded  Harvard  College  inscribed 
Veritas  upon  its  seal,  to  which  was  soon  added  Christo 
et  Ecclesiaj,  “  they  surely  never  dreamed,”  says  Mr. 
Clifford,  “  that  there  is  an  irrepressible  conflict  between 
the  truths  of  ethical  and  physical  science.” 

Passing  now  to  the  address  of  the  new  President,  let  us 
notice  the  treatment  of  matters  of  faith  and  reason,  con¬ 
sidered  in  regard  to  an  educational  system,  by  a  man  of 
great  general,  and  of  special  scientific  culture.  The  Pre¬ 
sident  (and  he  here  speaks  also  of  the  University)  allows 
no  antagonism  between  literature  and  science  ;  he  makes 
no  distinction.  Instruction  is  not  to  be  specialised — it  is 
to  be  general,  and  the  University  is  not  concerned  with 
applications  of  knowledge  :  “truth  and  right  are  above 
utility  in  all  realms  of  thought  and  aCtion.”  The  subjeCt- 
matter  of  learning  must  be  augmented,  not  diminished. 
In  America  specially  learning  must  be  broadened  and 
invigorated,  for  it  will  require  many  generations  before  it 
will  bear  pruning.  “  Recent  discussions  have  added 
pitifully  little  to  the  world’s  stock  of  wisdom  about  the 
staple  of  education.  Who  blows,  to-day,  such  a  ringing 
trumpet-call  to  the  study  of  language  as  Luther  blew  ? 
Hardly  a  significant  word  has  been  added  in  two  centuries 
to  Milton’s  description  of  the  unprofitable  way  to  study 
languages.  Would  any  young  American  learn  how  to 
profit  by  travel,  that  foolish  beginning  but  excellent  sequel 
to  education  ;  he  can  find  no  apter  advice  than  Bacon’s. 
The  practice  of  England  and  America  is  literally  centuries 
behind  the  precept  of  the  best  thinkers  upon  education.” 
The  problem  is  not  what  to  teach,  but  how  to  teach.  With 
an  improved  system,  Mr.  Eliot  thinks  that  a  man  of 
twenty-five  ought  to  have  a  good  general  knowledge  of  all 
the  main  subjects  of  human  knowledge,  and  a  thorough 
knowledge  of  the  one  subject  which  is  to  engage  his  pro¬ 
fessional  after-life.  There  are  special  modes  of  thought 
belonging  to  each  special  branch  of  learning,  and  a 
young  man  ought  to  have  some  actual  experience  of 
each. 

As  to  the  subjects  taught  in  the  American  universities, 
Mr.  Eliot  tells  us  that  the  course  of  study  has  of  late 
been  enriched  and  enlarged.  “  The  University  believes 
in  the  thorough  study  of  language.  It  contends  for  all 
languages — Oriental,  Greek,  Latin,  Romance,  German, 
and  especially  for  the  mother-tongue ;  seeing  in  them  all 
one  institution,  one  history,  one  means  of  discipline,  one 
department  of  learning.  .  .  .  The  University  recognises 
the  natural  and  physical  sciences  as  indispensable  branches 
of  education,  and  has  long  aCted  upon  this  opinion  ;  but 

. the  prevailing  methods  of  teaching  science,  the 

world  over,  are,  on  the  whole,  less  intelligent  than  the 
methods  of  teaching  language.  The  University  would 
have  scientific  studies  in  school  and  college,  and  profes¬ 
sional  school  develop  and  discipline  those  powers  of  the 
mind  by  which  science  has  been  created  and  is  daily 
nourished — the  powers  of  observation,  the  indudtive 
faculty,  the  sober  imagination,  the  sincere  and  propor¬ 
tionate  judgment.”  He  next  speaks  of  mathematics,  of 
history,  of  mental,  moral,  and  political  philosophy. 
The  latter  of  these  should  not  be  taught  with  authority, 
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Chemical  Mews, 

Jan.  21,  1870. 

because  they  are  full  of  disputed  matters,  and  because 
“  exposition,  not  imposition,  of  opinions  is  the  professor’s 
part.” 

The  admission — or,  as  we  should  say,  matriculation — 
examination  at  Harvard  College  is  something  similar  to 
the  first  examination  in  the  University  of  Paris  ;  but,  for 
the  first  degree  in  Arts,  no  less  than  four  years’  study  are 
requisite.  We  have  another  proof  of  the  difficulty  of 
obtaining  this  degree  in  the  fadt  that  one-fourth  of  the 
total  number  of  students  who  enter  the  College  fail  to 
take  it.  Of  these  four  years,  the  first  is  devoted  to  certain 
fixed  subjects,  through  which  all  fresh  men  pass  ;  but, 
during  the  other  three  years,  more  than  half  the  time  is 
given  to  subjects  chosen  by  the  student  from  lists.  Six 
studies  may  be  thus  chosen  for  the  second  year,  nine  for 
the  third  year,  and  eleven  for  the  fourth  year  of  college 
life.  This  so-called  “  elective  system  ”  has  been  found  to 
work  well,  and  President  Eliot  proposes  to  extend  it. 
Harvard  possesses  among  her  students  men  of  the  most 
varied  conditions  in  life,  and  of  the  most  varied  means. 
Many  men  enter  yearly  without  any  resources  at  all  ;  but, 
so  long  as  they  exhibit  aptitude  for  learning,  and  are  of 
good  character,  they  are  never  refused  admission  on 
account  of  their  poverty.  Every  year,  a  sum  of  more 
than  20,000  dollars  is  expended  in  helping  poor  students 
to  complete  their  university  education;  and,  in  addition 
to  this,  there  are  many  private  grants  of  money.  “  No 
capital,”  says  Mr.  Eliot,  “  earns  such  interest  as  personal 

culture . The  poverty  of  scholars  is  of  inestimable 

worth  in  this  money-getting  nation.  It  maintains  the 
true  standards  of  virtue  and  honour.  The  poor  friars,  not 
the  bishops,  saved  the  church.” 

Harvard  College  is  governed  by  the  Board  of  Overseers, 
the  Faculties,  and  the  Corporation.  During  the  last  three 
years,  the  overseers  have  been  chosen  by  the  Alumni,  and 
five  are  elected  each  year  to  serve  for  six  years.  Their 
duty  is  to  inspedt  the  University,  and  to  watch  the  adtions 
of  the  President  and  Fellows.  The  Corporation  makes 
all  appointments,  fixes  salaries,  and  adts  as  Treasurer. 
It  holds  all  public  trusts  and  grants,  and  invests  all  un¬ 
employed  moneys  of  the  University.  It  should  always 
be  seeking  “  how  safely  to  make  a  quarter  of  a  per  cent 
more  :  a  quarter  of  one  per  cent  means  a  new  Professor¬ 
ship.”  The  President  is  a  member  both  of  the  Board 
of  Overseers  and  of  the  Corporation,  as,  also,  of  all 
the  Faculties.  His  chief  duty  is  that  of  supervision  ;  he 
has,  further,  to  advise  the  Corporation  in  the  matter  ot 
appointments.  As  regards  the  teachers  :  “the  Corpora¬ 
tion  demands  of  all  its  teachers  that  they  be  grave, 
reverent,  and  high-minded ;  but  it  leaves  them,  like  their 
pupils,  free.”  A  University  is  built,  not  by  a  sedt,  but  by 
a  nation. 

Here,  then,  we  have,  in  brief,  the  outlines  of  the  mode 
of  working  of  a  university  “  intensely  American  in  affec¬ 
tion,  and  intensely  democratic  in  temper.”  We  can 
scarcely  attempt  here  so  large  a  scope  as  a  comparison  of 
it  with  our  own  or  foreign  universities,  for  the  charadter 
of  such  an  institution  is  always  profoundly  influenced  by 
the  charadter  and  conditions  of  the  people  for  whom  it 
exists.  A  strict  comparison  on  equal  terms  hence  becomes 
impossible,  and  a  comparison,  without  an  even  balance  of 
existing  influences  and  qualities,  unfair.  Yet  we  would 
presume  to  say  that  many  of  our  European  universities 
might,  with  advantage,  adopt  some  of  the  regulations  of 
Harvard  ;  and  that  a  reverse  interchange  would  be  bene¬ 
ficial  is  admitted  by  the  New  England  Cantabs  themselves. 
Harvard  University  has  grown  greatly  during  this  century, 
and  we  doubt  not  but  that  it  is  destined  to  play  an  im¬ 
portant  part  in  the  culture  of  the  New  World-.  The  new 
President,  whose  life  has  been  linked  with  that  of  the 
University,  whose  judgment  has  been  ripened  by  travel 
and  by  residence  in  Europe,  and  who  possesses  a  singularly 
healthy  tone  of  thought,  combined  with  refined  intel¬ 
lectual  tastes,  has  been  well  chosen  for  the  furtherance  of 
this  destiny. 


Geologic  Compares :  Etude  Mineralogique  du  fer  Meteor - 
iqae  de  Dcesa.  Par  M.  Stanislas  Meunier,  Dodteur  es 
Sciences,  &c.  Paris  :  F.  Savy,  24,  Rue  Hautefeuille. 

This  pamphlet  is  a  reprint  of  a  series  of  articles  which 
have  appeared  in  Cosmos.  The  headings  of  the  chapters 
are  : — “  Description  and  Chemical  Analysis  of  the  Iron  of 
Deesa;”  the  latter  name  refers  to  a  locality  in  the  Cor¬ 
dilleras  Mountains,  in  Chili.  “  Mineralogical  Analysis 
of  the  Meteoric  Mass;”  from  this  portion  we  learn  that 
the  meteorite  referred  to  contains  no  less  than  eleven 
different  well-defined  mineralogical  species.  “  Com¬ 
parison  of  the  Deesa.  Meteorite  with  Divers  Types  of 
Meteorites.”  “  Conclusions  Drawn  from  the  Investiga¬ 
tion  ;”  this  portion  of  the  paper  informs  us  that  it  is 
possible  to  come  to  some  knowledge  of  the  geological  age 
meteorites  belong  to,  since  the  author  states  that  our 
globe  contains  what  he  terms  eruptive  meteoric  rocks. 
The  Deesa  meteorite  is  stated  to  be  remarkable,  because 
it  is  the  first  instance  met  with  of  an  extra-terrestrial 
dyke  ( filon ).  The  pamphlet  is  weil  printed,  and  is  issued 
on  a  better  kind  of  paper  than  is  usual  with  our  courteous 
French  neighbours. 


CORRESPONDENCE. 


GMELIN’S  CHEMISTRY. 


To  the  Editor  of  the  Chemical  Ncivs. 

Sir, — In  reply  to  the  letter  signed  “  Reference,”  which 
appeared  in  your  last  number,  and  for  the  the  satisfaction 
of  many  persons  who  are  interested  in  the  completion  of 
Gmelin’s  “  Handbook,”  I  beg  to  be  allowed  to  make  the 
following  statement. 

About  200  pages  of  the  concluding  volume  are  already 
translated  ;  but,  for  the  remainder,  we  have  to  wait  the 
pleasure  of  the  German  editor  and  publishers,  whose 
movements  are  not  very  expeditious.  The  conclusion 
was  promised  last  year,  but  has  not  yet  appeared  ;  when 
it  comes  to  hand,  the  translation  will  be  completed  with 
all  possible  despatch. 

The  much  desired  index  is  in  progress,  and  a  consider¬ 
able  portion  is  already  compiled  ;  but  its  completion  must, 
of  course,  depend  on  that  of  the  work  itself. — I  am,  &c., 

Henry  Watts. 

15 1,  King  Henry’s  Road,  N.W. 

January  17,  1870. 


PRESENCE  OF  LEAD  IN  WINE. 


To  the  Editor  of  the  Chemical  News. 

Sir, — This  week’s  Chemical  News  contains  a  paper  by 
Professor  Storer,  “  On  the  Simultaneous  Occurrence  of  a 
Soluble  Lead  Salt,  &c.,  &c.,  in  Sherry  Wine.”  This  paper 
will  lead  many  to  believe  that  the  addition  of  litharge  and 
sulphuiic  acid  to  wine  is  by  no  means  a  rare  occurrence, 
and  may  thus  needlessly  alarm  some,  and  cast  an  un¬ 
deserved  slur  upon  others.  I  would,  therefore,  with  your 
permission,  make  a  few  remarks  on  the  above  paper. 

The  addition  of  litharge  to  wine,  for  the  purpose  of  re¬ 
moving  acidity  or  for  any  other  purpose,  is,  I  believe, 
never  practised  at  the  present  day,  if,  indeed,  it  ever  was 
a  practice.  The  belief  that  such  a  pradtice  exists  is  nothing 
more  than  an  old  tradition,  kept  alive  by  the  occasional 
finding  of  lead  in  some  sample  of  wine.*  In  most  or  all 
of  these  cases,  when  properly  investigated,  the  presence 
of  lead  may  be  prove'd  to  result  from  carelessness,  and  is 
not  due  to  wilful  addition  of  litharge  for  purposes  of  im¬ 
provement  ;  indeed,  wine  could  not  be  thereby  improved. 

*  Query,  Has  the  name  sugar  of  lead,  by  which  acetate  of  lead  is 
popularly  known,  anything  to  do  with  this  belief  in  the  use  of 
litharge  as  sweetening  matter  ? 
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-  Chemical  Notices  f  rom  Foreign  Sources. 


For  instance,  the  wine  has  been  run  through  leaden  pipes  ; 
has  been  filled  into  bottles  cleaned  with  shot,  some  of 
which  have  stuck  in  the  bottle  ;  or  has,  in  some  other 
similar  manner,  come  into  contadl  with  lead,  and  been 
impregnated  by  it. 

Again,  the  presence  of  small  quantities  of  free  sulphuric 
acid  is  of  very  frequent  occurrence  in  sherry,  and,  in  fad, 
in  many  other  wines.  Its  presence  is  easily  accounted 
for  without  the  hypothesis  of  its  addition  for  the  purpose 
of  removing  lead.  It  is  now  well  known  that  plaster-of- 
Paris  is  very  frequently  added  to  must,  and  its  adlion  on 
cream  of  tartar  yields  tartrate  of  calcium,  sulphate  of 
potassium,  and  sulphuric  acid,  part  of  the  latter  remaining 
free  if  the  other  salts  are  not  sufficient  to  neutralise  it. 

Lastly,  the  solubility  of  sulphate  of  lead  in  tartrate  of 
ammonium  is  a  well-known  fad,  and  has  been  long  em¬ 
ployed  in  analytical  chemistry  for  the  purpose  of  separating 
sulphate  of  lead  from  sulphide  of  mercury  and  sulphur. — 
I  am,  &c., 

A.  Dupre,  Ph.D. 

Westminster  Hospital, 

January  15,  1870. 


MISCELLANEOUS. 


The  Troppmann  Trial. — One  of  our  correspondents  has  the  kind¬ 
ness  to  call  our  attention  to  a  portion  of  the  evidence  of  Prof.  F.  Rous- 
sin,  which  we  translate.  Speaking  of  the  abdominal  viscera  of  the 
corpse  of  Jean  Kinck,  this  well-known  chemist  says-^All  the  viscera, 
except  the  stomach  and  duodenum,  are  in  full  state  of  putrefaction  ; 
the  internal  parietes  of  the  stomach  exhibit  a  slaty  colour,  which  had 
not  penetrated  into  the  tissue  of  the  organ  itself.  On  more  minute 
examination  being  made,  it  was  found  that  there  were  two  distindt 
colours — one  black,  due  to  sulphuret  of  iron,  and  one  blue,  distinctly 
due  to  Prussian  blue  ;  the  latter  was  detected  with  certainty,  and  this 
was  sufficient  evidence  of  the  previous  presence  of  hydrocyanic  acid. 
The  liquids  of  the  stomach  contained,  moreover,  a  very  large  propor¬ 
tion  of  an  alkaline  sulphate,  and  in  such  large  quantity  as  it  never 
otherwise  occurs  in  that  organ.  The  Professor  accounts  for  the 
presence  of  the  three  substances  named  by  the  rudimentary  mode 
employed  by  Troppmann  for  the  manufacture  of  hydrocyanic  acid. 
That  method  is  described  as  follows: — The  conviCt  used  two  retorts 
— one  smaller,  the  other  larger— the  latter  serving  as  receiving  con¬ 
denser.  He  used  ferrocyanide  of  potassium  and  dilute  sulphuric  acid 
to  prepare  the  hydrocyanic  acid  from,  but  was  unable  to  prevent  the 
formation  of  incrustations  of  sulphate  of  potassa  and  sulphate  of  iron; 
hence,  irregularity  ensued  in  the  boiling  of  the  liquid,  and,  along  with 
the  hydrocyanic  acid,  sulphate  of  potassa  and  sulphate  of  iron  spirted 
over.  In  addition  to  these  impurities,  there  was  formed  a  white 
substance,  which  turns  blue  on  exposure  to  air  ;  and  that  substance 
has  also  been  found  in  the  stomach.  Soma  of  the  Prussian  blue  found 
in  Kinck’s  stomach  was  handed  round  to  the  jury  at  the  trial. 


CHEMICAL  NOTICES  FROM  FOREIGN 

SOURCES. 


Under  this  heading  will  be  found  an  encyclopedic  list  of  chemical 
papers  published  abroad  during  the  past  week,  with  abstracts  of 
alt  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices,  will,  therefore,  be  equivalent  to  an  English  edition  of 
the  “  Jahresberichte." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Journal  fur  Praktische  Chemie,  No.  15,  1869. 

This  number  contains  the  following  original  papers: — 

Some  of  the  Substances  met  with  in  the  Leaves  and  Bark 
of  the  Cerasus  Acida. — Dr.  Rochleder. — In  a  lengthy  memoir,  we 
find  the  enumeration  of  a  lengthy  series  of  substances  partly  met  with 
in  the  leaves,  and  more  especially  in  the  bark,  of  the  tree  alluded  to. 
The  leaves  contain  amygdaline,  some  citric  acid,  quercitine,  and  a 
substance,  C21H20O9  ;  the  bark  contains — phlobaphen,  fuscophlo- 
baphen,  sescylic  acid,  rubrophlobaphen,  a  peculiar  tannin,  isophloro- 
glucine,  and  isocaffeic  acid. 

Cane  Sugar  in  Madder-Root. — M.  Stein. — The  author  states 
that  the  existence  of  cane  sugar  in  madder-root  has  not  been  hitherto 
proved.  This  statement  is,  however,  erroneous,  since  even  about  the 
atter  end  of  the  last  century  attention  has  been  directed  to  the  fadt 


that  madder-root,  and  especially  the  Zealand  madder,  is  rich  in  cane 
sugar,  containing  between  14  and  16  percent.  The  extraction  of  this 
sugar,  without  interfering  with  the  tindtorial  value  of  madder,  and  by 
means  different  from  those  whereby  that  sugar  is  now  utilised — viz., 
fermentation,  and  making  of  alcohol— is  not  elucidated,  only  discussed, 
in  this  paper.  Since  some  10,000,000  kilos,  of  madder  are,  at  the  very 
lowest  estimate,  consumed  annually,  and  since  the  bulk  of  the  sugar 
therein  contained  is  utterly  lost,  there  is  a  fair  field  of  profitable  ex¬ 
perimental  research  still  left  open  and  untouched. 

Fermentation  Induced  by  the  Microzyma  of  the  Liver. — • 
M.  Kolbe. — 320  c.c.  of  absolute  alcohol,  40  grms.  of  freshly-cut-up 
sheep’s  liver,  and  16  litres  of  water,  were  left  standing  for  five  months. 
The  fluid  w&sffound  to  exhibit  a  very  acid  reaction,  and  to  give  off 
the  odour  of  sweat.  After  filtration,  the  fluid  was  submitted  to  dis¬ 
tillation,  the  retort  being  placed  in  a  chloride  of  calcium  bath,  the 
distillate  neutralised  with  soda,  and  the  alcohol,  which  had  come  over 
unchanged,  removed  by  distillation  ;  the  residue,  treated  with  sulphu¬ 
ric  acid,  yielded  capronic  and  other  fatty  acids. 

No.  16,  1869. 

None  of  the  papers  of  this  number  are  original,  and  the  con¬ 
tents  have  been  abstracted  by  us  already.  The  death  of  the  chief 
editor  has  caused  this  deviation  from  the  rule;  but  the  publisher 
states  that  satisfactory  arrangements  are  being  made  to  obtain  original 
communications. 


Zeitschrift  fur  Chemie  von  Beilstein,  No.  1,  1870. 


This  number  contains  the  following  original  papers: — 

Behaviour  of  the  Flesh-Coloured  Sulphide  of  Manganese 
with  Various  Reagents  and  at  Variable  Conditions  of  Tem¬ 
perature  and  Pressure. — M.  Muck. — The  sulphide  of  manganese 
alluded  to  was  submitted,  in  sealed  tubes  at  from  140°  to  150°,  to  the 
aCtion  of  water,  sulphuretted  hydrogen,  hydrosulphuret  of  ammonium, 
polysulphide  of  potassium,  ammonia,  and  caustic  potassa  solution. 
No  very  perceptible  reaction  was  seen  with  water,  sulphuretted  hydro¬ 
gen,  and  ammonia;  with  sulphide  of  potassium,  the  bulk  of  the  man¬ 
ganese  sulphide  was  left  unaltered,  but  a  small  portion  of  the  tube 
was  coated  with  a  very  firmly-adhering  violet  precipitate;  hydrosul¬ 
phuret  of  ammonium  caused  complete  conversion  into  green  sulphide; 
with  caustic  potassa,  the  sulphide  of  manganese  was  converted  into 
greyish  white  hydrated  protoxide  of  the  metal. 

ACtion  of  Hydrochloric  Acid  upon  Nitrobenzol. — Dr.  Baum- 
hauer. — When  concentrated  hydrochloric  acid  and  nitrobenzol  are 
heated  in  sealed  tubes  to  245°  (the  tubes  often  explode),  there  is  found 
in  the  tube,  after  cooling,  a  crystalline  substance,  which,  on  being 
treated  with  boiling  water, yields  hydrochlorate  of  dichloraniline,  some 
hydrochlorate  of  aniline,  an  oily  substance  difficult  to  purify,  and  a  solid 
crystalline  matter  the  nature  of  which  could  not  be  further  deter¬ 
mined  ;  so  that,  summa  summarum,  this  readtion  is,  in  the  main 
features,  similar  to  the  adtion,  under  the  same  conditions,  of  hydriodic 
and  hydrobromic  acids,  with  this  difference — that  the  temperatures  for 
the  two  last-named  are,  respectively,  104°  and  185°. 

Contributions  from  the  Chemical  Laboratory  at  Griefswald. 
— M.  Otto. — A  series  of  papers  with  the  following  headings  :— On 
mercuro-diphenyl  (a  monograph  on  this  subjedt).  Mercuro-ditolyl — 


6H4< 


CH, 


6 

C6H4<cfta 

a  solid  substance,  insoluble  in  water,  difficultly  soluble  in  alcohol,  and 
rather  more  soluble  in  hot  benzol,  chloroform,  and  sulphide  of  carbon  ; 
it  fuses  at  2350.  Mercuro-monotolyliodide,  a  solid  substance,  in¬ 
soluble  in  water,  difficultly  soluble  in  alcohol,  and  fusing  at  220°. 
Aceto-mercuro-monotolyl — 

CH, 

■Hg 


c6h4< 


c2h3o— o 

a  solid,  crystallising  in  rhombic  prisms,  fusing  at  I53°>  somewhat 
soluble  in  boiling  water,  but  better  soluble  in  alcohol  and  benzol. 
Behaviour  of  dibenzyl  at  a  higher  temperature  (chiefly  a  series  of 
formula).  Conversion  of  this  phenol  (phenylsulphohydrate)  into 
phenylsulphide.  Mercuro-dinaphthyle.  Aceto-mercuro-monomethyl 
and  aceto-mercuro-monoethyl.  Preparation  of  organic  sulphur  com¬ 
pounds  by  means  of  hyposulphite  of  soda. 

Non-Volatile  Acids  of  Croton  Oil,  and  the  Non-Existence 
among  them  of  an  Acid  C4H602.— M.  Geuther. — A  review  of  the 
author’s  labours  as  compared  with  those  of  others  on  this  subjedt. 

Conversion  of  Isobutyl-Alcohol  into  Tertiary  Pseudobutyl- 
Alcohol.— Dr.  Markownikoff. — The  readtions  are  represented  in  the 
following  manner: — 

CHaI  TTT  _  CH, 

CH  "  HI  - 


CH,CH3 

Isobutyl-alcohol. 

+  HI 
C 


C 

ch,ch3 

Isobutylen. 

c  ch3 

Cl 


CHaCHs 


CHaCH. 


Tertiary  Butyl-iodide. 


Chemical  Notices  from  Foreign  Sources. 


35 


Chemical  News,  ) 
Jan.  21,  1870.  | 


Azoxytoluide. — M.  Petriefif. — After  briefly  stating  that  M.  Jawor- 
ski  calls  azoxytoluide  an  oil-like  substance,  the  author  says — The  sub¬ 
stance  prepared  by  me  from  azotoluide  by  the  aCtion  of  sodium- 
amalgam  is  a  solid  crystalline  substance,  fusing  at  57°,  and  soluble  in 
ether  and  alcohol.  On  being  treated  with  sodium-amalgam,  it  yields 
hydrazotoluide. 

Preparation  of  Aniline-Red  without  Arsenic. — M.  Coupier. — 
The  author  has  succeeded  in  obtaining  fuchsine  by  the  aCtion  ol 
hydrochloric  acid  and  iron,  in  small  quantities,  upon  pure  aniline  and 
nitrotoluol, takingcare  to  apply  a  suitable  temperature.  Commercial 
aniline  and  commercial  nitrobenzol  also  yield  the  same  result;  and 
M.  Schiitzenberger  states  that,  having  been  requested  to  test  the 
results  of  this  reaction,  he  has  found  that  the  aniline-red  obtained  is 
identical  with  that  ordinarily  made,  and  declared  it  to  be  a  salt  of 
rosaniline.  The  yield  is  very  fair,  and  somewhat  larger  than  when 
arsenic  is  used. 


Cosmos,  January  8,  1870. 

Platinum  Light. — M.  Schinz. — According  to  the  author’s  experi¬ 
ments,  platinum,  made  incandescent,  and  brought  to  bright  white 
heat  by  means  of  the  ignition  of  a  mixture  of  hydrogen  and  carbonic 
oxide  gases,  yields  a  light  which,  in  relation  to  good  coal-gas,  is  as 
I'24  to  1*0. 

Origin  of  the  Fatty  Oil  contained  in  Olives. — M.  Harz. — 
According  to  the  author’s  experiments,  the  results  obtained  in  this 
investigation  are  : — The  substances  secreted  in  the  fruit  do  not,  at  its 
first  formation  contain  any  fatty  oil.  Up  to  the  time  of  ripening  there 
exist  in  the  fruit,  in  the  state  of  membranes,  undeveloped  cells,  which 
become  the  seat  of  secretion  of  the  oil,  and  which  membranes  may  be 
rendered  visible  by  means  of  reagents  ;  each  of  these  rudimentary  cells 
contains  a  very  large  number  of  extremely  small  cells,  which,  at  the 
time  of  ripening  of  the  fruit,  are  converted  into  fatty  oil.  The  mem¬ 
brane  just  alluded  to  may  be  rendered  visible  by  the  successive  applica¬ 
tion  of  a  solution  of  aniline  and  chloroiodide  of  zinc,  whereby  the 
membrane  of  the  cells  which  contain  a  fatty  oil  assume  a  beautiful 
blue  colour. 

Discovery  of  Coals  in  Algeria  and  Turkey. — According  to  a 
statement  in  the  Echo  d'Oran,  it  appears  that  there  has  been  found, 
near  Laghouat,  an  excellent  and  abundant  seam  of  coal,  near  the  spot 
where  the  ancient  Romans  worked  manganese,  iron,  and  zinc 
mines.  As  regards  the  last-named  country,  M.  Hochstetter  states 
that  he  has  found  coal  near  Kezoulik,  under  the  carboniferous  lime¬ 
stone  on  the  southern  slope  of  the  Balkan  mountains. 

Observatory  on  Mount  Ararat. — The  Russian  Government 
have  resolved  to  establish  an  astronomical  and  meteorological  ob¬ 
servatory  on  this  mountain,  situated  near  Tiflis,  in  consequence  of 
the  excellent  report  given  by  M.  Piazzi  Smyth  of  the  fitness  of  such 
high  situations,  deduced  from  his  experience  on  the  Pic  de  Teneriffe. 

Discovery  of  an  Ancient  Silver  Mine. — The  recent  earthquakes 
in  Germany  have  caused  the  fall  of  a  large  mass  of  rocks  situated 
between  Heidelberg  and  Wiesloch,  and  in  consequence  thereof  the 
works  of  a  silver  mine,  worked  by  the  ancient  Romans,  have  been 
brought  to  light.  There  is  no  silver-ore  of  any  importance  left,  but, 
instead,  a  very  rich  zinc  ore  is  met  with  in  large  quantity,  which  was 
left  untouched  by  the  former  workers. 


Pslytechnisches  Journal  von  Dingier,  first  number  for  November, 

1869. 

This  number  contains  the  following  original  papers  relating  to 
chemistry  or  allied  sciences  : — 

Dioptrical  Notices. — Dr.  Pohl. 

Estimation  of  Sulphur  and  Gypsum  in  Animal  Charcoal. — ■ 
M.  Reichardt. — The  main  feature  explained  in  this  paper  is,  that 
animal  charcoal  may,  and  often  does,  contain  considerable  quantities 
of  gypsum  ;  but,  besides  this,  sulphur,  apparently  in  combination 
with  carbon,  in  a  similar  manner  as  sulphur  may  be  met  with  in  coke. 
The  estimation  of  the  sulphate  of  lime  is  effected,  either  by  boiling 
the  material  under  investigation  with  pure  hydrochloric  acid,  or  re¬ 
peatedly  with  a  solution  of  pure  carbonate  of  soda.  The  sulphur  is 
estimated  by  fusion  and  ignition  of  the  animal  charcoal  with  pure 
nitrate  of  potassa,  and  in  each  case  the  Eulphuric  acid  is  estimated 
in  the  usual  way. 

On  Jute. — Dr.  Wiesner. 

Second  number  for  November,  1869. 

This  number  contains  the  following  o'riginal  papers  relating  to 
chemistry  or  allied  sciences  : — 

On  the  Various  Means  of  Saving  Fuel  in  the  Metallurgical 
and  Technical  Applications  thereof. — M.  Schinz.— The  author 
discusses,  in  this  memoir,  the  subject  under  the  following  heads: — 
Increase  of  the  size  of  the  furnaces;  decrease  of  the  conduCtibility  of 
the  same  ;  complete  combustion;  previous  heating  of  air, as  well  as  of 
fuel ;  preparation  of  combustible  gases  without  nitrogen  being  among 
the  same ;  highest  possible  consumption  of  fuel  in  a  given  time  ;  com¬ 
bustion,  under  increased  pressure,  of  air. 

Newest  Shape  of  M.  Wild’s  Polaristrobometer  (Saccha- 
rimeter,  Diabetometer). — M.  Wild. — Description  of  a  very  in¬ 
geniously-contrived  apparatus,  illustrated  by  a  series  of  engravings. 

Gas  for  Heating  Purposes. — Dr.  Ziurek. — The  author  states 
that  gas  from  the  brown  coal  from  Furstenwald,  five  miles  from 
Pcrlin,  will  t)e  made  on  the  spot,  and  collected  in  Berlin  in  twelyc 


gas-holders,  each  of  a  capacity  of  750,000  cubic  feet.  The  gas  will  be 
carried,  as  usual,  in  underground  mains,  and  mainly  applied  for  heating 
purposes.  100  parts  of  the  gas  (sp.  gr.,  o-545i)  consist  of Hydrogen, 
42'36 ;  oxide  of  carbon,  40^00 ;  marsh  gas,  u‘37 ;  nitrogen,  3 '17;  car¬ 
bonic  acid,  2'oi ;  condensible  hydrocarbons,  rog.  3000  cubic  feet  of 
this  gas  have  a  heating  power  of  one-third  of  a  ton  of  best  coals,  and 
are  equal  to  1  ton  of  best  Prussian  brown  coal.  1000  cubic  feet  of  this 
gas  will  cost  about  5d.  in  Berlin  ;  and  the  equivalent  value  of  the 
heating  power  of  this  gas,  as  compared  with  a  ton  of  coals,  will  be 
4s.  6d.  The  works  have  been  made  to  supply  9,500,000,000  cubic  feet 
of  gas  annually,  or  at  the  rate  of  2!  millions  of  cubic  feet  daily. 

Thymol,  a  New  Disinfectant. — M.  Paquet. — -The  author  pro¬ 
poses  the  use  of  thymol,  so-called  thymianic  acid,  the  stearopten 
of  the  essential  oil  from  Ptychotis  ajowan,  an  umbelliferous  plant 
growing  in  India.  In  undiluted  state,  this  substance  is  a  caustic,  and 
used  in  dentistry  for  the  cauterisation  of  hollow  teeth  ;  its  advantage 
in  this  aspedt  being  that  it  has  not  an  unpleasant  taste,  and,  being 
very  aromatic,  does  not  affeCt  the  breath  as  carbolic  acid  does.  It3 
aqueous  solution  is  a  strong  antiseptic  and  possesses  disinfectant 
properties  in  a  very  high  degree. 


Bulletin  de  la  Societe  d'Encouragement  pour  Vlndustrie  Natioiiale, 

No.  203,  1869. 

This  number  contains  the  following  original  papers  and  com¬ 
munications  relating  to  chemistry  : — 

Injurious  Effects  of  Impure  Alcohol  upon  Aniline  Colours. — 
Dr.  Tillmanns. — The  author  has  examined  several  varieties  of  alco¬ 
hol,  and  tested  the  effects  upon  aniline  colours.  The  most  sensitive 
among  these,  for  impure  alcohol,  is  aniline  purple  (phenyl-rosaniline). 
It  appears  that  empyreumatic  substances,  aldehyde,  the  peculiar  fusel 
oils  due  to  the  substances  used  in  the  manufacture  of  the  alcohol — ■ 
viz.,  grain  (malted  or  raw),  potatoes,  the  refuse  of  beet-root  sugar 
manufacture— affeCt  the  aniline  colours  when  dissolved  in  such  alco¬ 
hols  and  boiled  therewith.  The  best  test  for  the  purity  of  an  alcohol 
is  to  dissolve  in  it  1  per  cent  of  perfectly  pure  caustic  potassa,  and  to 
heat  the  solution  ;  it  should  only  acquire  a  bright  yellow  colour. 
Another  test  is  to  dissolve  1  part  of  the  aniline  purple  alluded  to  in 
50  parts  of  the  alcohol  to  be  tested,  and  to  heat  the  fluid  for  some 
time.  If,  after  half-an-hour’s  heating,  no  change  is  observed,  the  quality 
of  the  alcohol  is  good ;  but  if  the  latter  is  not  pure  enough,  the  mixture 
soon  becomes  turbid,  and  assumes  a  red  colour.  Aldehyde  is  often 
present  in  alcohol,  especially  if  it  has  been  purified  by  means  of  char¬ 
coal. 


Moniteur  Scientifique,  No.  313,  January  1,  1870. 

This  number  opens  with  a  full  and  lengthy  account  of  the  proceed¬ 
ings  taken  by  the  Ministere  Public  of  the  Tribunal  CorreCtionel  de 
Paris  in  re  the  explosion  of  the  16th  of  June  last  on  the  Place  de  la 
Sorbonne,  caused  by  picrate  of  potassa.  From  the  scientific,  as  well 
as  other  evidence  given  about  the  danger  of  picrate  of  potassa  (several 
artillery  officers  and  the  Director  of  the  Pyrotechnic  School  at  Toulon 
having  been  examined),  it  appears  that  the  substance  alluded  to  is,  as 
might  be  expected,  far  less  to  be  feared  than  gunpowder,  gun-cotton, 
and  salts  of  fulminic  acid.  The  accused,  M.  Fontaine,  was  fully 
acquitted,  in  every  respeCt,  of  the  charges  made  against  him  of  having 
caused  manslaughter  by  imprudence. 

Artificial  Porphyry. — MM.  Sepulchre  and  Ohresser. — It  appears 
that  the  authors  have  perfectly  succeeded  in  utilising  the  slag  of  the 
iron  blast  furnaces  for  the  manufacture  of  paving-stones,  which  with¬ 
stand  a  crushing  weight  of  more  than  400  kilos,  per  square  centim., 
and  have  answered  for  the  purpose  of  paving  several  streets  at 
Brussels  and  Paris,  and  stood  heavy  traffic  far  better  than  even  the 
celebrated  Quenast  stones.  The  streets  paved  with  this  material  at 
Brussels  have  a  heavy  gradient. 

Lignite  from  Vescovado,  Province  of  Sienna,  Italy.— M.  Kopp. 
- — At  only  eight  metres  under  the  surface  of  the  soil,  is  found  a  layer 
of  lignite  of  3^5  metres  thickness.  This  substance,  having  been  sub¬ 
mitted  to  analysis,  yielded,  on  being  dried  at  1150,  2i’8o  per  cent  of 
water.  On  being  calcined  in  a  closed  crucible,  100  parts  gave; — Volatile 
combustible  matter,  26-48  ;  fixed  carbon,  42^52 ;  ash,  g-20  ;  water,  21 -8o, 
When  submitted  to  dry  distillation  in  a  gas  retort,  aceticacid  is  among 
the  products,  and  51  per  cent  of  coke  ;  the  quantity  of  sulphur  amounts 
to  i’36  per  cent.  1  kilo,  of  lignite  is  capable,  on  combustion,  of 
evaporating  6'i  litres  of  water.  Since  there  is  no  coal  found  in  any 
part  of  Italy,  as  far,  at  least,  as  it  has  been  explored,  this  material  is 
of  considerable  value  to  the  industry  of  that  country. 

Artificial  Alizarine.— MM.  Meister  and  Lucius. — These  gentle¬ 
men  write  to  the  editor  of  the  above-named  periodical  in  reference  to 
what  was  stated  about  their  invention,  and  abstracted  by  us  (see 
Chemical  News,  vol.  xx.,  p.  299),  and,  denying  the  truth  and  correct¬ 
ness  of  what  is  there  given,  now  explain  that  they  legally  deposited 
the  secret  of  their  mode  of  manufacture  with  the  Burgomaster  of 
Hoechst  (Prussia),  and  that,  consequently,  legal  proof  can  be  given, 
both  as  to  their  peculiar  process  and  as  regards  priority.  They  also 
state  that  the  first  samples  made  were  not  quite  satisfactory,  but  that 
now  they  are  in  full  swing,  and  have  such  an  increased  demand  for  their 
produce  as  to  render  it  impossible  for  them  to  serve  their  customers 
immediately,  they  having  to  wait  till  their  turn  comes. 

Detection  of  Fixed  Fatty  Oils  obtained  from  the  Seeds  of 
Cruciferae. — M.  Grehaut. — Some  fatty  oils,  especially  those  obtained 
from  the  Cruciferce  (colza,  rape,  cameline,  mustard),  naturally  contain 
Eulphur.  This  may  serve  for  the  detection  of  these  oils  by  boiling 
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Fancy  Colouring  of  Metals. 


some  25  grms.  of  the  same  with  an  aqueous  solution  of  2  grms.  of 
caustic  potassa  in  20  grms.  of  water.  When  the  mixture  is  poured  on 
to  a  previously-moistened  filter,  the  filtrate  will  blacken  paper  soaked 
in  acetate  of  lead  or  nitrate  of  silver;  and,  on  addition  of  some 
hydrochloric  or  sulphuric  acids,  sulphuretted  hydrogen  is  given  off, 
easily  recognised  by  the  smell.  Linseed,  nut,  sesame,  or  ground-nut 
oils,  do  not  contain  sulphur,  and  do  not,  consequently,  give  rise  to 
this  phenomenon,  if  treated  in  the  same  manner.  The  experiment  is 
best  performed  in  a  clean  bright  silver  capsule,  which,  of  course, 
becomes  at  once  brown-  or  black-coloured,  owing  to  the  formation  of 
sulphide  of  silver  in  a  more  or  less  degree. 


Revue  Hebdomadaire  de  Chimie,  January  6,  1870. 

Manufacture  of  Soda  by  the  Use  of  Strontia  and  Ammonia. 
— M.  Ungerer. — When,  to  a  concentrated  solution  of  sulphate  of  am¬ 
monia,  is  added  an  equivalent  quantity  of  chloride  of  sodium,  and  the 
fluid  heated  to  boiling-point,  mutual  decomposition  of  these  salts 
takes  place,  and  sulphate  of  soda  and  chloride  of  ammonium  is  formed  ; 
the  former  salt  separates  as  a  crystalline  powder,  and  may  be  removed 
by  filtration  from  the  solution  of  the  chloride  of  ammonium.  The 
sulphate  of  soda,  having  been  dissolved  in  water,  may  be  decomposed  by 
caustic  strontia,  thus  yielding  caustic  soda  ;  the  chloride  of  ammonium 
may  be  converted  into  carbonate  of  ammonia  by  means  of  chalk.  It  is 
doubtful  whether  this  process,  theoretically  correct,  will  be  com¬ 
mercially  available. 

Bleaching  of  Fixed  Fatty  Oils. — M.  Dieterich. — Into  a  wooden 
tub,  provided  with  a  properly-construdted  tap  at  the  bottom,  are 
poured  30  litres  of  water,  wherein  1  kilo,  of  permanganate  of  potassa 
is  dissolved.  To  this  mixture  is  added  50  litres  of  the  oil  to  be 
bleached,  and  the  fluids  well  stirred  up  for  about  two  days;  at  the  end 
of  that  time,  20  litres  of  boiling  water  and  5  kilos,  of  commercial 
hydrochloric  acid  are  added;  the  liquid  is  again  well  stirred  up  ;  and, 
after  two  more  days,  the  acid  liquor  is  run  off  by  means  of  the  tap. 
and,  having  been  removed,  the  oil  is  repeatedly  washed  with  boiling 
water,  until  all  the  acid  is  removed  from  it. 

Beer-Yeast  as  a  Manure. — M.  Bernier. — Beer-yeast  contains 
from  7  to  11  per  cent  of  nitrogen  ;  it  is  easily  decomposed — in  common 
parlance,  soon  rotten.  The  author  mixes  100  kilos,  of  it  with  30  kilos, 
of  slaked  lime  and  10  kilos,  of  gypsum,  and  thus  obtains  a  pulveru¬ 
lent  substance,  which  may  be  applied  in  agriculture  instead  of  guano. 
It  is  well-known  that,  especially  in  summer,  large  quantities  of  this 
yeast  are  run  off  into  sewers  and  altogether  wasted. 


Les  Mondcs,  January  6,  1870. 

This  number  contains  the  following  original  paper  : — • 

Instantaneous  Production  of  Artificial  Precious  Stones. — 
M.  Zchweskofski. — Many  of  our  readers  have  seen  that  the  ordinary 
newspapers  have  communicated  some  more  or  less  sensational  accounts 
concerning  the  instantaneous  artificial  preparation  of  precious  stones. 

It  appears  that  the  author  has  discovered  some  peculiar  silicic  and 
aluminous  ethers;  but  it  is  not  true  that  these  yield,  on  evaporation, 
precious  stones,  and  certainly  no  diamonds,  as  reported  by  some  news-  j 
papers,  whose  editors  do  not  seem  to  know  what  diamonds  are.  ! 
Altogether,  the  communication  (excepting  the  discovery  of  the  ethers  ; 
above  alluded  to)  is  a  canard. 


January  13,  1870. 

Aurora  Borealis  Seen  at  Nantes. — L’Abbe  Trebeden  writes, 
that  on  the  3rd  inst.,  at  ^  past  6  p.m.  (local  time)  he  observed  a  brilliant 
aurora  borealis  which  occupied  an  arc  of  70°  of  the  horizon,  and  ex¬ 
tended  some  200  in  height.  The  temperature  of  the  air  was  at  that 
moment  7-i°,  and  the  reading  of  the  barometer  768  m.m.  The  phe¬ 
nomenon  lasted  fully  an  hour,  perhaps  longer;  but  it  became  invisible 
on  account  of  clouds  coming  up.  The  city  of  Nantes  is  situated  about 
46°  N.  latitude. 

On  the  Nascent  State. — M.  St.  Claire-Deville. — This  paper  is 
the  first  of  a  series  which  the  author  intends  to  publish  in  this  peri¬ 
odical  on  a  subjedt  which  cannot  be  well  rendered  in  extradt.  We  in¬ 
tend  to  return  to  this  subjedt. 

Influence  of  the  Phases  of  the  Moon  upon  the  Height  of  the 
Barometer. — M.  Coloria. — The  result  arrived  at  is  that  there  does 
not  exist  any  definite  relation  between  the  height  of  the  barometer 
and  the  synodic  revolutions  of  the  moon. 

Adtion  of  Tobacco  and  Effects  of  Smoking  upon  the  System. 
— Dr.  See. 


NOTES  AND  QUERIES. 


Dctcdtion  of  Opium  in  Tobacco.— (Reply  to  E.  Morton.) — Make 
an  infusion  of  the  cigars  in  water  slightly  acidulated  with  acetic  acid. 
Filter,  and  add  basic  acetate  of  lead  till  all  the  colouring  matter  is 
nearly  precipitated  ;  again  filter  and  digest  during  a  whole  day  with 
a  little  animal  charcoal.  Colledt  the  charcoal,  and  boil  it  in  alcohol 
twice  or  three  times,  using  altogether  about  a  pint  of  that  solvent. 
Evaporate  this  solution  to  dryness  on  a  water-bath,  and  treat  the  ex- 
trad!,  first  with  water  rendered  freely  alkaline  by  ammonia,  then  with 
ether,  and  lastly  with  alcohol ;  this  is  now  evaporated,  and  the  residue 


tested  for  morphia  as  usual.  o-02  grms.  of  opium  may  be  detedted 
by  this  process  in  a  single  cigar. — John  Muter,  Ph.D. 

Detection  of  Opium  in  Tobacco. — (Reply  to  E.  Morton.) — 
Although  it  is  hardly  likely  ever  to  occur  that  tobacco  should  be 
adulterated  with  opium,  the  latter  substance  might  be  detedted  by  the 
readtions  of  meconic  acid.  Opium  does  not  burn  well  at  all ;  neither 
does  the  tandoo  (i.e.,  its  aqueous  and  inspissated  extradt)  do  so,  for  it 
is  a  well-known  fadt  that  opium  smokers  can  only  keep  the  small 
quantity  they  use  alight  by  means  of  the  aid  of  a  spirit-lamp,  or  by 
means  of  an  addition  of  some  easily-burning  substance  to  the  extradt. 
Moreover,  opium  is  too  expensive  a  drug  to  adulterate  tobacco  with, 
and  those  who  use  opium  (as,  unfortunately,  too  many  do  in  this  country) 
employ  it  in  a  pure  state. 

Fancy  Colouring  of  Metals. — The  colouring  matter  of  small 
objedts  in  metal  has  recently  occupied  the  attention  of  manufadturers 
and  chemists,  and  M.  Pushec,  a  German  chemist,  gives  the  following 
recipes  for  the  application  of  sulphur  to  the  purposes  referred  to : — 
(1)  A  solution  is  made  in  the  following  manner : — Dissolve  4  ozs.  of 
the  hyposulphite  of  soda  in  i£  pints  of  water,  and  then  add  a  solution 
of  1  oz.  of  acetate  of  lead  in  the  same  quantity  of  water.  Articles  to 
be  coloured  are  placed  in  the  mixture,  which  is  then  gradually  heated 
to  boiling-point.  The  effebt  of  this  solution  is  to  give  iron  the  effedt 
of  blue  steel;  zinc  becomes  bronze;  and  copper  or  brass  becomes 
successively  yellowish,  red,  scarlet,  deep  blue,  light  blue,  bluish  white, 
and,  finally,  white,  with  a  tinge  of  rose.  This  solution  has  no  effedt 
on  lead  or  tin. — (2)  By  replacing  the  acetate  of  lead  in  the  solution 
by  sulphate  of  copper,  brass  becomes  first  of  a  fine  rosy  tint,  then 
green,  and  finally  of  an  iridescent  brown  colour.  Zinc  does  not  colour 
in  this  solution — it  throws  down  a  precipitate  of  brown  sulphuret  of 
copper;  but  if  boiled  in  a  solution  containing  both  lead  and  copper, 
it  becomes  covered  with  a  black  adherent  crust,  which  may  be  im¬ 
proved  by  a  thin  coating  of  wax. — (3)  If  the  lead  solution  be  thickened 
with  a  little  gum  tragacanth,  and  patterns  be  traced  with  it  on  brass, 
which  is  afterwards  heated  to  2120,  and  then  plunged  in  solution  No.  1, 
a  good  marked  effedt  is  produced. 


MEETINGS  FOR  THE  WEEK. 


Monday,  24th. — Medical,  8. 

-  Geographical,  8.30. 

-  London  Institution,  4. 

Tuesday,  25th. — Royal  Institution,  3.  Prof.  Humphry,  “On  the 
Architedture  of  the  Human  Body.” 

-  Institution  of  Civil  Engineers,  8 

-  Ethnological,  8. 

Wednesday,  26th. — Society  of  Arts,  8. 

-  Geological,  8. 

Thursday,  27th. — Royal  Institution,  3.  Prof.  Odling,  “On  the 
Chemistry  of  Vegetable  Produdts.” 

-  London  Institution,  7.30. 

- -  Royal,  8.30 

-  Zoological,  8.30. 

Friday,  28th.— Royal  Institution,  8.  Prof.  Odling,  “Graham’s 
Scientific  Work.” 

-  Quekelt  Club,  8. 

Saturday,  22nd.— Royal  Institution,  3.  Mr.  Scott,  “  On  Meteorology.” 


TO  CORRESPONDENTS. 


***  Vol.  XX.  of  The  Chemical  News,  containing  a  copious  index, 
is  now  ready,  price  ns.4d.,  by  post,  ns.  iod.,  handsomely  bound  in 
cloth,  gold-lettered.  The  cases  for  binding  may  be  obtained  at 
our  office,  price  is.  6d.  Subscribers  may  have  their  copies  bound 
for  2s.  6d.  if  sent  to  our  office,  or,  if  accompanied  by  a  cloth  case, 
for  is.  Subscribers  wishing  to  complete  their  sets  of  volumes 
are  requested  to  apply  to  the  publisher,  who  will  give  them 
information  respedting  scarce  numbers  and  volumes.  Vol.  xxi. 
commenced  on  January  7th,  and  will  be  complete  in  twenty-six 
numbers. 

R.  Reynolds. — Received,  with  thanks. 

A.  Hedley. — Dr.  Lunge,  of  South  Shields,  will  be  able  to  give  you 
full  information  about  the  use  of  aluminate  of  soda  in  soap  making. 

J.  Watkins. — To  prepare  hydrochlorate  of  aniline  and  tartrate  of 
aniline  you  must  saturate  aqueous  solutions  of  the  respedtive  acids 
with  aniline. 

C.  P.  Bahin  and  others—  You  will  see  the  explanation  on  the  front 
page  of  the  present  number. 

J.  T.  Thompson. — A  work  by  Dr.  Letheby,  “  On  Food,”  is  just  pub¬ 
lished  by  Messrs.  Longmans. 

Prof.  J.  Laurence  Smith  (Louisville). — Your  letter  and  enclosure 
have  been  received,  and  shall  be  attended  to.  The  Photometer  in¬ 
vented  by  the  Editor  is  manufadtured  by  Messrs.  Elliott  and  Co.  of 
Charing  Cross,  London. 

BOOKS  RECEIVED. 

Rinderpest :  its  Prevention  and  Cure,  and  Gypsum  as  a  Sanitary 
Agent.  Edinburgh:  William  P.  Nimmo.  London:  Simpkin 
and  Co. 

On  the  Ozonometer  for  the  Observation  of  Ozone  with  an  Aspirator  • 
Instructions  for  its  Use,  and  the  Results  obtained.  By  John 
Smyth,  jun.,  M.A.,  F.M.S.,  &c.  (From  the  Author.) 
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NOTES  FROM  THE  LABORATORY 

OF  A 

SUGAR  REFINERY. 

By  WILLIAM  ARNOT,  F.C.S. 
(Continued  from  p.  26.) 


VII.  M.  Gaston  Tissandier’s  Method  of  Analysing 

Animal  Black. 

When  the  author  of  these  notes  penned  that  immediately 
preceding  this,  he  little  thought  that  it  was  at  all  necessary 
to  go  into  the  details  of  the  process  of  analysis,  but  con¬ 
tented  himself  by  simply  throwing  out  a  hint  or  two  upon 
the  subject;  the  simultaneous  appearance  of  M.  G.  Tis¬ 
sandier’s  notes  upon  animal  black  with  his  own  has, 
however,  shown  him  his  mistake.  The  methods  recom¬ 
mended  by  that  gentleman  are  so  faulty  as  to  demand 
some  special  remark. 

1.  The  Carbon. — M.  G.  Tissandier  arrives  at  the  pro¬ 
portion  of  this  most  important  agent  by  a  method  which 
cannot  be  relied  upon.  The  writer  at  one  time  thought  that 
he  had  made  a  great  time-saving  discovery,  when  the  idea 
of  doing  as  M.  G.  Tissandier  recommends  struck  him,  but  he 
soon  found  out  his  mistake  :  the  difference  between  the 
“  ash  ”  and  the  original  weight  does  not  give  the  carbon  and 
moisture.  To  whatever  cause  it  may  be  due,  the  results 
obtained  by  this  process  always  differ  from  those  obtained 
by  the  more  trustworthy  method  hereafter  to  be  described. 
Two  objections  to  M.  G.  Tissandier’s  process  may  be 
pointed  out — There  is  always  iron  present  in  animal 
black,  and,  as  indicated  in  the  preceding  note,  it  always 
exists  as  protoxide ;  this  is,  of  course,  peroxidised  by 
M.  G.  Tissandier’s  process.  The  carbonates  are  liable  to 
decomposition,  and  though  caution,  during  the  process 
of  calcination,  is  recommended,  the  manipulator  has  no 
guarantee  that  he  has  not  decomposed  a  portion  of  them  ; 
and  to  moisten  with  ammonium  carbonate,  as  recom¬ 
mended  by  Dr.  Wallace,  is  not  at  all  safe.  The  analysis 
should  always  be  made  upon  the  dried  sample — the 
moisture  may,  of  course,  be  estimated  in  the  usual  way, 
in  a  portion  (several  hundred  grains)  of  the  original 
unground  sample  ;  but,  with  working  chars,  unless  the 
sample  is  for  sale,  the  moisture  may  be  left  out  altogether. 
It  may  be  necessary  to  state,  as  a  reason  for  estimating 
the  moisture  in  the  original  char  in  preference  to  the  pul¬ 
verised,  that  in  the  process  of  grinding,  which  occupies 
some  time,  the  char,  if  comparatively  dry,  is  liable  to 
absorb  moisture  from  the  atmosphere.  50  grs.  of  the 
sample,  in  impalpable  powder  (which  should  not  be  sifted, 
but  the  whole  reduced  uniformly  to  the  necessary  fine¬ 
ness,  the  hard  gritty  grains  which  so  persistently  resist 
the  aCtion  of  the  mortar  and  pestle  sometimes,  have 
usually  a  different  composition  from  the  softer  portions, 
and  ought  not  to  be  rejected,  as  M.  G.  Tissandier  recom¬ 
mends),  are  boiled  in  dilute  hydric  chloride  ;  twenty 
minutes  are  usually  necessary  to  accomplish  this  satis¬ 
factorily.  The  insoluble  is  thrown  upon  a  weighed  filter, 
^nd  very  thoroughly  washed;  the  filter,  after  drying,  is 
weighed — the  difference  being  carbon  and  sand.  The  dry¬ 
ing  and  weighing  must  be  very  carefully  attended  to  ; 
after  the  first  weighing,  the  filter  should  be  returned  to  the 
.drying  oven,  and  after  a  time  weighed  again,  and  so  on 
.until  the  results  are  constant.  The  filter  is  then  ignited, 
the  residue  being  sand  and  clay;  the  weight  of  this,  de¬ 
ducted  from  the  previous  result,  will,  of  course,  give  the 


carbon,  and  that  accurately.  The  carbon  being  a  most, 
if  not  the  most,  important  element  in  the  char,  its  accu¬ 
rate  determination  must  be  made  a  point  in  the  analysis. 

2.  The  Silica  by  M.  G.  Tissandier’s  process  will  be 
found  much  too  high  ;  “  water  acidulated  with  chlorhydric 
acid,”  “  slightly  heated,”  will  scarcely  have  the  desired  effect 
upon  ignited  “  ash.”  The  twenty  minutes’  soiling  with 
moderately  strong  acid,  referred  to  above,  will  be  no 
more  than  competent  to  do  the  work  indicated,  but  from 
the  preceding  remarks  it  will  be  seen  that  the  sand,  &c., 
can  be  got  at  otherwise. 

3.  The  Phosphates. — It  seems  passing  strange  that  the 
system  of  precipitation  by  ammonia  should  again  require 
to  be  publicly  protested  against.  The  results  by  this 
process  are  worth  nothing;  and  how,  otherwise  than  by 
accident,  an  analysis  can  be  got  to  come  to  100  when  it 
has  been  employed  the  writer  cannot  guess.  Perhaps  if 
M.  G.  Tissandier  had  been  asked  to  reconcile  the  phos¬ 
phate  results  of  different  analysts  (as  the  writer  has  been),  he 
would  long  ere  this  have  consigned  the  process  to  oblivion. 
Better  leave  the  phosphates  alone  altogether  than  precipi¬ 
tate  them  by  ammonia  ;  the  analysis  will  more  likely  be 
correct.  Precipitation  as  ammonio-magnesian  phosphate 
will,  with  care,  give  reasonably-accurate  results. 

4.  The  Carbonates  must  not  depend  upon  the  lime  left 
over  in  the  solution  after  the  separation  of  the  phosphates  : 
many  errors  creep  in  here.  The  total  lime  should  be 
estimated  by  precipitating  with  oxalate  of  ammonia,  as  a 
check  upon  the  other  results ;  but  the  carbonic  acid  itself 
must  be  the  guide  to  the  amount  of  carbonates.  One 
process  for  carbonic  acid  has  already  been  referred  to  with 
'avour.  In  the  absence  of  Dr.  Schiebler’s  apparatus, 
however,  some  of  the  usual  gravimetric  methods  admitting 
of  the  use  of  hydric  chloride  may  be  employed. 

5.  M.  G.  Tissandier  makes  no  mention  of  iron  in  his 
analysis.  He  may  be  dealing  all  alone  with  new,  un¬ 
used  char,  in  which  the  iron  is  usually  very  trifling;  but 
he  does  not  say  so.  The  iron  is  an  essential  point  in  the 
analysis  of  used  chars,  and  is  not  to  be  passed  lightly 
over  even  in  new,  unused  chars.  As  already  indicated, 
its  estimation  may  be  accurately  made  by  Penny’s  process. 
The  strength  of  the  bichromate  solution  best  adapted  for 
the  delicate  operation  is  2’75  grs.  of  the  pure  and  dry  salt 
to  1000  grs.  of  water;  in  which  case  the  alkalimetric 
measures  consumed  will  be  divided  by  16  to  give  percent¬ 
age  of  metallic  iron — i.e.,  supposing  100  grs.  of  the  char  to 
have  been  used.  The  process  must  be  conducted  neatly 
and  rapidly,  as  the  solution  is  liable  to  absorb  oxygen 
from  the  atmosphere. 

M.  G.  Tissandier  concludes  this  part  of  his  paper  by 
appending  the  results  of  the  analysis  of  three  samples  of 
char.  The  writer  has  seen  and  executed  several  hundred 
analyses  of  this  agent,  and  never,  in  all  his  experience, 
has  he  met  with  more  extraordinary  results  than  those 
given  by  M.  G.  Tissandier,  as  illustrative  of  the  composi¬ 
tion  of  this  substance  (?).  Are  these  the  analyses  of  new 
chars,  or  old?  Have  they  been  used  in  the  “beet” 
manufacture,  or  in  connection  with  some  special  process? 
Where  is  the  iron,  and  the  sulphates?  For  what  objeCt 
are  the  results  published?  Without  some  information 
upon  these  points,  they  can  only  mislead  the  reader. 

M.  G.  Tissandier’s  method  of  estimating  the  decoloura- 
tive  power  of  chars  is  very  pretty,  but  of  no  practical 
value.  The  results  will  express  the  relative  power  of 
pulverised  animal-black  to  decolourise  caramel ;  but  that  is 
not  what  the  sugar  refiner  requires.  For  sugar-refining 
purposes,  nothing  but  sugar-refining  methods  of  testing 
decolourative  powers  will  do.  The  author  has  tried  many 
devices,  both  with  grain  and  pulverised  char,  with  log¬ 
wood  decoCtion,  caramel,  &c. ;  but  the  results  in  no  case 
give  the  true  value  of  the  char  to  the  refiner.  The  direc¬ 
tions  given  in  Note  V.  have  been  followed,  with  the  most 
satisfactory  results,  for  three  years.  During  that  time, 
several  other  simpler  systems  have  been  tried ;  but  all 
have  had  to  give  way  to  the  more  tedious ,  but  accurate , 
system  described. 
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ON  MICROSCOPICAL  MANIPULATION/ 

By  W.  T.  SUFFOLK,  F.R.M.S. 

(Continued  from  p.  31). 


Intimately  connected  with  microscopical  drawing 
is  the  subject  of  micrometry,  the  practice  of  the 
two  together  forming  the  records  and  statistics  of 
histological  science.  The  contrivances  used  by  the 
earlier  observers  were  rude  in  the  extreme.  Leeuwen¬ 
hoek  compares  the  dimensions  of  magnified  objects 
with  grains  of  sand.  Dr.  Hooke,  with  a  little  more 
approach  to  exactness,  used  fine  silver-wire.  By 
winding  a  quantity  of  this  closely  round  a  thicker 
wire,  he  noticed  how  many  coils  there  were  in  an 
inch,  and  used  the  unit  so  obtained  as  a  means  of 
measurement.  The  most  perfect  of  the  old  micro¬ 
meters  is  a  somewhat  complicated  contrivance 
attached  to  a  microscope  by  the  famous  Benjamin 
Martin,  now  in  the  possession  of  the  Royal  Micro¬ 
scopical  Society.  It  consists  of  a  separate  stage, 
which  is  placed  on  the  instrument  when  measure¬ 
ments  are  required  to  be  taken.  The  objedt  is  capable 
of  being  moved  through  a  definite  space,  by  means 
of  delicate  screws,  having  large  graduated  heads, 
upon  which  the  distance  traversed  by  the  objedt  can 
be  read  off.  This  micrometer  has,  in  common  with 
all  measuring  instruments  applied  to  the  stage,  the 
defedt  that  any  error  in  the  graduation  is  multiplied 
by  the  whole  magnifying  power  of  the  instrument. 

The  standards  employed  in  microscopic  measure¬ 
ments  are  the  ruled  slips  of  glass  before  mentioned. 
They  are  graduated  by  a  machine  invented  by  the 
late  George  Jackson,  and  are  now  to  be  obtained  of 
most  opticians.  They  are  ruled  in  hundredths  and 
thousandths  of  an  inch,  and  are  marvellously  accu¬ 
rate  in  their  divisions,  and  extremely  fine  in  the 
engraving  of  the  lines,  bearing  a  very  high  magni¬ 
fying  power  without  appearing  coarse.  Scales  are 
also  ruled  in  millimetres.  The  millimetre  equals 
°’°3937  English  inches,  or  about  i-25th  of  an  inch. 
As  the  metric  system  will  probably  in  a  few  years  be 
universally  adopted,  it  is  well  to  place  both  scales 
on  microscopical  drawings,  especially  as  this  system 
of  measurement  is  common  on  the  Continent. 

One  method  of  measurement  has  already  been 
mentioned  in  describing  the  use  of  the  camera 
lucida. 

To  obtain  the  greatest  degree  of  accuracy  in  micro¬ 
scopical  measurements,  it  is  desirable  that,  while 
the  objedt  to  be  measured  is  magnified  as  much  as 
possible,  the  measuring  scale  should  be  but  slightly 
enlarged.  This  is  effected  by  the  use  of  eye-piece 
micrometers.  The  most  delicate  of  these  is  the 
well-known  cobweb  micrometer  of  Ramsden.  It  is 
nearly  similar  to  that  employed  in  astronomical  in¬ 
struments,  and  consists  of  a  positive  or  Ramsden’s 
eye-piece,  in  the  focus  of  which  is  placed  a  pair  of 
stretched  cobweb-lines,  one  of  which  is  fixed,  and 
the  other  movable  by  means  of  a  fine  screw  which 
has  a  large  graduated  head.  The  value  of  the 
graduations  has  to  be  determined  for  each  objedt- 
glass,  as  is  the  case  with  all  similar  contrivances. 
The  cobweb  micrometer,  when  used  with  a  suffi¬ 
ciently  high  power,  is  capable  of  measuring  extremely 
small  portions  of  space  with  great  exactness  ;  the 
instrument,  however,  is  rather  expensive. 

*  The  substance  of  a  course  of  lectures  delivered  to  the  member# 
of  the  Quekett  Microscopical  Club,  January— April,  1869.  I 


Manipulation. 

With  a  view  to  avoid  the  multiplication  of  ap¬ 
paratus,  the  late  George  Jackson,  by  a  simple  con¬ 
trivance,  rendered  the  ordinary  Huyghenian  eye¬ 
piece  available  for  micrometric  purposes.  A  slit  wa  s 
cut  on  each  side  just  above  the  diaphragm  (Fig.  43  A), 
which  served  to  admit  a  brass  slide,  B,  containing  a 
scale  ruled  on  glass,  which,  when  in  position,  was  in 
the  focus  of  the  eye-glass,  and  could  be  seen  in  the 
field  at  the  same  time  with  the  objedt  in  the  micro¬ 
scope.  The  scale  is  ruled  with  a  long  line  at  every 
fifth  division,  and  a  still  longer  one  at  every  tenth, 
for  facility  of  reading.  The  scale  is  allowed  a  small 
amount  of  lateral  motion,  which  is  controlled  by  a 
fine  screw  adting  against  a  spring  on  the  opposite 


Fig.  43. 

A 


B 


side.  This  movement  enables  the  line  from  which 
the  measurement  commences  to  be  brought  to  the 
edge  of  the  objedt  more  accurately  than  it  could  be 
by  means  of  the  stage  movements,  as  the  scale  of 
the  eye-piece  micrometer  is  only  magnified  by  the 
trifling  power  of  the  eye-glass,  while  the  motion  of 
the  stage-racks  is  enlarged  by  the  whole  power  of  the 
instrument.  The  operation  of  measuring  is  nearly 
as  easy  as  applying  an  ordinary  rule  :  the  scale  is 
brought  over  the  objedt,  adjusted  by  the  screw,  and 
the  number  of  degrees  read  off  in  the  direction 
required. 

To  determine  the  value  of  the  degrees,  which 
differs  with  each  objedtive,  the  following  process 
must  be  adopted  : — 

Place  the  micrometer  in  its  eye-piece,  and  focus, 
if  necessary,  for  distindt  vision  of  the  scale  by  un¬ 
screwing  the  eye-glass,  which  is  usually  provided  with 
a  rather  long  screw  for  this  purpose.  Screw  on  the 
objedtive,  and  place  the  ruled  scale  on  the  stage ;  and, 
looking  through  the  microscope,  focus  until  the  lines 
are  sharp  and  distindt.  Suppose  the  value  of  the 
micrometer  is  to  be  ascertained  for  the  §  objedt-glass, 
and  it  is  found  that  i-ioooth  of  an  inch  of  the  ruled 
scale  on  the  stage  occupies  a  little  less  than 
two  divisions  of  the  micrometer,  this  will  give  an 
awkward  number  for  calculation  ;  so  it  will  be  neces¬ 
sary  to  increase  the  power  of  the  microscope  to  such 
an  extent  that  the  i-ioooth  should  occupy  20  exadtly. 
This  can  be  done  by  lengthening  the  body  by  means 
of  the  draw-tube,  which,  for  this  purpose,  should  be 
divided  into  inches  and  tenths,  that  the  amount  of 
extension  may  be  noted.  The  tube  is  to  be  drawn  out 
until  th$  divisions  of  the  stage  micrometer  coincide 
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with  those  of  the  eye-piece  micrometer.  Say, 
for  example,  it  is  found  that,  to  effedt  this,  the  tube 
has  to  be  lengthened  3-ioths  of  an  inch  ;  then,  as 
i-ioooth  of  an  inch  equals  20  of  the  eye-piece  micro¬ 
meter,  i°  is  equal  to  i-2000th  of  an  inch.  This  pro¬ 
cess  should  be  repeated  with  each  objedt-glass,  and 
tried  several  times,  to  ensure  accuracy.  The  result 
should  be  preserved  in  the  following  tabular  form  : — 


1,  T ;  2,  2' ;  3,  3' ;  &c. ;  and  the  lines  1,  T,  &c.,  will 
divide  a,  b  into  five  equal  parts.  Any  number  of 
divisions  may  be  made  by  setting  off  the  number 
required  on  a,  c  and  b,  d. 

If  scales  are  employed  for  setting  off  distances, 
those  known  as  “feather-edged  scales”  are  to  be 
preferred,  as  they  do  not  require  the  use  of  com¬ 
passes,  the  divisions  being  marked  directly  on  the 


Value  of  Divisions  of  Eye-Piece  Micrometer. 
Objective.  Draw-tube.  Vulgar  Fraction.  Decimal. 

i£  13  — ! *ooi 

1000 

I  3  — —  '0005 

2  0  0  0 

22  — l #00025 


4 

1  0 


4  0  0  0 


And  so  on  through  the  whole  series  of  objectives. 
The  slight  alteration  of  distance  between  the  anterior 
combination  and  the  back  lenses  caused  by  turning 
the  graduated  collar  which  regulates  the  adjustment 
for  covering  glass  with  the  higher  powers,  slightly 
alters  the  magnifying  power;  and,  when  very  accu¬ 
rate  measurements  are  required,  the  draw-tube  cor¬ 
rection  must  be  ascertained  for  each  degree  of  the 
adjustment-collar.  The  value  of  the  divisions  of 
the  Ramsden’s  or  cobweb  micrometer  is  calculated 
in  the  same  manner.  When  this  table  is  once  made, 
measurement  with  the  eye-piece  micrometer  becomes 
very  easy  indeed.  After  selecting  the  object-glass 
and  placing  the  micrometer  in  the  eye-piece,  draw 
out  the  tube.  The  number  of  tenths  indicated  in 
the  table,  and  then  the  degrees,  can  be  read  off  just 
like  an  ordinary  measure.  To  secure  accuracy  in 
measuring,  always  use  the  highest  convenient  magni¬ 
fying  power,  as  the  readings  can  be  made  with 
greater  minuteness ;  for  instance,  a  degree  with  the 
4-ioth  or  £  equals  i-qoooth  of  an  inch  ;  while,  with 
the  I,  it  would  be  i-i6oooth,  and  half  a  degree  can 
easily  be  estimated  by  the  eye  ;  so,  by  using  the 
higher  power,  the  i-320ooth  of  an  inch  can  easily  be 
measured,  and  greater  minuteness  still  can  be  ob¬ 
tained  by  using  higher  powers,  where  practicable. 

A  convenient  mode  of  measurement  has  been 
devised  by  Dr.  J.  Matthews.  It  is  an  adaptation  of 
the  indicator,  sometimes  placed  in  the  eye-piece  to 
mark  a  spot  in  the  field.  Two  of  these  pointing 
needles,  suitably  curved  so  that  they  act,  by  means 
of  miiled-heads,  like  a  small  pair  of  callipers,  are 
placed  as  just  mentioned.  The  distance  on  the 
object  is  measured  between  these  points,  and,  upon 
the  removal  of  the  slide,  the  value  of  the  space  can 
be  estimated  by  putting  the  stage  micrometer  in  its 
place.  For  counting  striae  and  other  marks  in  a 
given  space,  and  for  many  purposes,  this  simple 
contrivance  is  very  effective,  as,  also,  where  the 
glass  of  the  stage  micrometer  might  interfere  with 
the  definition  of  a  very  delicate  object. 

In  making  the  scales  on  microscopical  drawings, 
it  is  often  necessary  to  divide  a  given  space  into  a 
certain  number  of  equal  parts.  When  the  number 
is  a  multiple  of  two,  it  is  readily  performed  by  a 
continued  process  of  bisection ;  but,  as  ten  is  a 
number  frequently  required,  this  process  will  not 
serve  beyond  the  first  bisection,  which  leaves  five — 
a  rather  troublesome  number  to  guess  at  with  the 
compasses.  Suppose  the  line  a,  b  (Fig.  44)  is  to  be 
divided  into  five  parts.  From  a,  rule  the  line  a,  c 
at  any  convenient  angle,  of  any  suitable  length  ; 
from  b,  rule  b,  d  parallel  to  a,  c  ;  from  a,  set  off,  with 
the  compasses,  five  equal  spaces  (1,  2,  &c.)  towards 
c;  and,  from  b,  set  off  the  same  towards  n  ;  join 


Fig.  44. 


paper  from  the  thin  edges.  For  general  purposes, 
that  known  as  a  builder’s  scale  is  convenient,  as  it 
contains  a  large  number  of  different  scales,  all  of 
which  are  ingeniously  contrived  to  read  at  the  edges. 
It  should,  however,  have  the  sub-divisions  in  tenths, 
and  not,  as  usually  made,  in  twelfths.  A  millimetre 
scale  will  also  be  found  useful. 

(To  be  continued.) 


NEW  METHOD  FOR  THE  SEPARATION  OF 
THE  PLATINUM  METALS*. 

By  Professor  BUNSEN. 


In  the  metallurgic  process  of  extracting  platinum  from  its 
ores,  there  are  obtained  three  products,  which  are  admirably 
adapted  for  obtaining  those  rare  metals  which  constantly 
accompany  this  metal.  These  products  are: — 

1.  The  “  Ore  residues,”  which  remain  behind  after  the 
mass  of  platinum,  &c.,  has  been  extracted  by  aqua  regia  ; 
these  are  rich  in  osmium  and  iridium,  hence  best  adapted 
to  the  purpose  of  extracting  these  metals. 

2.  “  Osmiridium,”  obtained,  by  mechanical  washing, 
from  the  first  residue,  and  which  is  best  adapted  for 
obtaining  ruthenium. 

3.  The  “  Mother-Liquid  Residues,”  left  behind  in  the 
aqua  regia  solutions  after  reduction  with  iron,  the  pla¬ 
tinum  having  previously  been  separated  (with  chloride  of 
potassium  ?).  These  are  rich  in  palladium  and  rhodium, 
and  are  the  best  for  obtaining  these  metals. 

The  following  researches  were  made  with  a  material  of 
the  last  sort ;  for  each  separation,  1  kilo,  of  residue  was 
used. 

The  residue  contains,  with  the  exception  of  osmium,  all 
the  platinum  metals,  and  is  particularly  interesting  on 
account  of  its  relatively  great  richness  in  rhodium. 

Claus’s  mode  of  separation  (the  only  one  previous  to 
this)  involves  the  loss  of  much  valuable  material.  To 
separate  the  rhodium  from  iridium,  Claus  used  the  old 
method  proposed  by  Wollaston,  which  depends  upon  the 
solubility  of  the  ammonium  (or  potassium)  double  salt  of 
sesquichloride  of  rhodium  in  chloride  of  ammonium.  The 
fadt,  however,  that  the  salt  KCl,IrCl2,  is  taken  up  in  con¬ 
siderable  quantity  by  a  solution  of  chloride  of  ammonium 
(or  chloride  of  potassium)  saturated  with  a  rhodium  double 
salt,  a  fa<5t  of  which  I  have  repeatedly  convinced  myself,  is 
sufficient  to  awake  the  gravest  doubts  as  to  whether  the 
metal  given  out  to  be  rhodium,  and  to  which  Berzelius 
and  Claus  ascribed  the  atomic  weight  =  52,  did  not  con¬ 
tain  considerable  quantities  of  iridium.  I  found  it,  there- 

*  Translated  from  his  late  contribution  to  the  Annalen  der  Chemie 
und  Pharmacie,  entitled  “  Ueber  das  Rhodium,’’  by  W.  H.  Wahl. 
Communicated  by  Professor  Morton,  editor  of  the  Journal  of  the 
Franklin  Institute, 
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fore,  necessary  to  leave  the  beaten  track,  and  to  search 
for  a  more  exatff  method  of  separation. 

Separation  of  Platinum  and  Palladium  from  the 
other  Metals  of  the  Group. 

The  complete  separation  of  rhodium,  iridium,  and 
ruthenium  from  platinum  and  palladium,  by  digestion  with 
aqua  regia,  will  not  succeed  with  these  questionable  resi¬ 
dues,  as  considerable  quantities  of  the  first-named  metals 
are  present  in  the  form  of  hydrated  sesquioxides,  and 
partly  present  in  a  most  finely-divided  state,  and  in  con¬ 
sequence,  dissolve  with  the  platinum  and  palladium  ; 
without  taking  into  consideration  the  fadt  that  the  residue 
left  behind  by  this  digestion  is  only  filtered  with  infinite 
difficulty. 

On  the  other  hand,  it  is  easy  to  effedt  the  separation  of 
platinum  and  palladium  from  the  others,  almost  com¬ 
pletely,  if  the  original  material  is  mixed  in  a  Hessian 
crucible  with  from  |  to  |  its  weight  of  chloride  of  am¬ 
monium,  heated  until  the  latter  is  completely  volatilised, 
allowed  to  glow  gently  until  only  the  vapours  of  sesqui- 
chloride  of  iron  show  themselves,  and  then  placed  in  a 
porcelain  dish  and  evaporated  to  a  syrupy  consistency 
with  from  two  to  three  times  its  weight  of  raw  commercial 
nitric  acid.  By  this  treatment  with  chloride  of  ammonium, 
the  metals  present  not  belonging  to  the  platinum  group 
will  have  been  partially  converted  to  lower  chlorides ; 
rhodium,  iridium,  and  ruthenium  will  have  been  rendered 
insoluble,  and  the  silica,  present  as  gangue,  converted 
from  a  gelatinous  mass  to  a  finely-pulverulent  condition, 
in  which  state  it  will  admit  of  speedy  filtering. 

The  chlorine  compounds,  produced  by  the  chloride  of 
ammonium,  give  us,  upon  digestion  with  nitric  acid,  just 
enough  hydrochloric  acid  to  dissolve  the  platinum  to  bi¬ 
chloride,  while  the  metallic  copper  and  iron  present  adt 
in  so  far  reducing  upon  the  palladium  (in  solution 
in  nitric  acid)  that  it  remains  in  solution,  not  as 
bichloride  (PdCl2),  but  as  the  protochloride  (PdCl), 
which  latter  is  not  precipitated  with  chloride  of 
potassium.  The  mass  is  diluted  with  water,  filtered, 
and  the  solution  saturated  with  chloride  of  potassium,  and 
the  greater  part  of  the  platinum  separated  pure  as 
KCl,PtCl2,  which  is  washed  out,  first  with  chloride  of 
potassium,  and  later  with  absolute  alcohol  (the  last  wash¬ 
ings  must  not  be  added  to  the  solution).  This  precipitate 
weighed  62  grms. 

The  filtrate  is  brought  into  a  large  flask  (which  can  be 
made  air-tight)  which  will  not  be  more  than  half-filled 
with  it.  Chlorine  gas  is  led  into  this  flask,  and  the  same 
is,  from  time  to  time,  shaken  vigorously  until  no  further 
absorption  of  gas  takes  place,  when  all  the  palladium  will 
have  separated  as  a  cinnabar-red  precipitate  of  KCl,PdCl2 
(somewhat  impure,  however,  from  traces  of  platinum, 
iridium,  and  rhodium).  This  precipitate  weighed  157  grms. 
The  fluid  from  which  these  precipitates  were  obtained  is 
now  evaporated,  not  quite  to  dryness,  with  hydrochloric 
acid  ;  and,  upon  addition  of  just  so  much  water  as  was 
necessary  to  dissolve  out  the  chloride  of  potassium  and 
other  soluble  salts  (aiding  the  operation  by  rubbing  with 
a  pestle),  there  remained  behind  a  dirty,  yellow-coloured 
precipitate.  This  was  separated  by  filtration,  boiled  with 
caustic  soda  and  a  few  drops  of  absolute  alcohol.  Hydro¬ 
chloric  acid  was  added  to  dissolve  the  precipitate  formed, 
and  the  liquid  then  saturated  with  chloride  of  potassium, 
result  was  a  precipitate  of  13-5  grms.  of  chemically-pure 
KCl,PtCl2.  The  mother  liquid  contained  only  copper, 
and  no  platinum  metals. 

The  purification  of  the  cinnabar-red  precipitate  of  pal¬ 
ladium  was  accomplished  as  follows  : — It  was  dissolved 
in  boiling  water,  whereby  a  portion  of  the  chloride  dis¬ 
solves,  with  evolution  of  chlorine,  to  PdCl.  It  was  then 
evaporated  with  60  grms.  of  oxalic  acid,  and  dissolved 
again  in  a  solution  of  chloride  of  potassium  ;  whereupon 
42  grms.  of  KClPtCl2  remained  behind,  which,  upon 
testing,  proved  chemically  pure.  It  was  washed  out  as 
before. 


The  brown  liquid  was  then  somewhat  concentrated 
upon  the  water-bath  ;  and,  upon  cooling,  there  separated 
ig  grms.  of  bright  green,  well-formed  crystals  of  KCl,PdCl 
(with  some  chloride  of  potassium),  which,  upon  testing, 
likewise  proved  free  from  the  other  platinum  metals. 

The  fluid  poured  off  from  these  crystals  was  then 
neutralised  carefully  with  caustic  soda,  and  gave  a  very 
slight  precipitate  of  copper  and  iron,  which  was  filtered 
off.  Upon  adding  iodide  of  potassium  to  the  filtrate,  all 
the  palladium  separated  as  Pdl.  To  avoid  adding  an 
excess  of  the  reagent,  it  is  best  to  take,  from  time  to  time, 
a  drop  from  the  fluid  with  a  capillary  tube,  and  bring  the 
same  upon  a  watch-glass.  As  long  as  the  precipitation 
is  incomplete,  the  drop  appears,  upon  a  white  background, 
brown  ;  when  complete,  it  is  colourless  ;  when  the  reagent 
is  present  in  excess,  it  is  red.  This  weighed  77  grms., 
and  was  tested  for  its  purity  by  reducing  it  to  metallic 
palladium,  and  then  heating  and  dissolving  in  nitric  acid  ; 
when  pure,  it  must  dissolve  completely.  The  whole  mass 
was  now  reduced  in  a  slow  stream  of  hydrogen  gas 
(whereby  the  iodine  can  be  obtained  again,  as  hydriodic 
acid,  by  absorbing  with  water).  At  last,  the  mass  must 
be  strongly  heated,  to  decompose  slight  traces  of  the  sub¬ 
iodide  of  palladium  (Pd2I)  which  are  formed. 

The  mother  liquid  from  which  all  this  platinum  and 
palladium  has  been  obtained  may  contain  some  iridium 
and  rhodium  ;  it  is,  therefore,  evaporated  to  dryness  with 
a  little  iodide  of  potassium,  whereby  a  mixture  of  the 
iodides  of  rhodium  and  iridium  separates.  This  can 
either  be  dissolved  in  aqua  regia  and  the  two  metals 
separated  (as  will  hereafter  be  described)  by  the  bisulphite 
of  soda,  or  it  can  be  united  with  the  portion  from  which 
these  metals  will  be  obtained. 

Separation  of  Ruthenium,  and  of  Rhodium  and 

Iridium. 

The  residue  from  1  kilo,  of  the  original  material  which 
remained,  after  treatment  with  chloride  of  ammonium 
and  nitric  acid,  weighed  400  grms.  It  was  treated  as 
follows,  to  get  the  metals  in  a  form  adapted  to  further 
chemical  treatment. 

The  method  depends  upon  the  behaviour  of  chloride  of 
zinc  to  zinc.  If  a  piece  of  zinc  be  smelted,  it  rapidly 
covers  itself  with  a  stratum  of  oxide.  If,  to  the  smelted 
metal,  a  metal  like  iridium  be  added,  the  oxide  stratum 
hinders  the  latter  from  coming  into  contact  with  the  zinc, 
even  though  it  be  pushed  beneath  the  surface.  If,  how¬ 
ever,  a  few  grains  of  chloride  of  ammonium  be  given  to 
it,  ammonia,  hydrogen,  and  chloride  of  zinc  will  be 
formed,  which  last  dissolves  the  oxide  stratum  to  basic 
chloride  of  zinc.  The  zinc  below  resembles  mercury  in 
lustre  and  movability.  As  soon  as  the  chloride  has  dis¬ 
solved  as  much  of  the  oxide  as  is  possible  for  it,  the  oxide 
stratum  again  forms,  and  is  instantly  removed  again  by 
the  addition  of  more  chloride  of  ammonium.  The  melted 
zinc,  strewn  with  chloride  of  ammonium,  also  possesses, 
like  mercury,  the  property  of  attacking  other  metals,  if 
the  affinity  exists  of  forming  with  them  alloys.  By 
strewing  chloride  of  ammonium  upon  the  melted  zinc,  a 
quiet  surging  is  kept  up  as  the  ammonia  and  hydrogen  are 
given  off.  Many  oxides  and  chlorides  (among  which  are 
those  of  the  platinum  metals)  are,  when  they  come  into 
contadl  with  this  atmosphere  of  reducing  gases,  and  with 
the  basic  chloride  of  zinc,  instantly  reduced  and  dissolved 
to  alloys  by  the  zinc.  [We  have  here  a  means  of  sepa¬ 
rating  quantitatively  all  metals  which  are  not  dissolved  by 
zinc  from  those  which  are.]  In  making  the  solution,  the 
zinc,  in  a  porcelain  dish,  should  be  constantly  rotated  :  the 
gangue  remains  in  the  basic  chloride.  The  regulus,  im¬ 
mediately  upon  solidifying,  should  be  taken  from  the 
capsule,  out  of  the  yet-fluid  basic  chloride,  and  washed 
off  with  acetic  acid  until  all  the  basic  chloride  is  dissolved 
away.  The  gangue  can  be  quantitatively  determined  by 
filtration  and  weighing.  If  the  regulus  is  not  immediately 
removed,  the  containing  vessel  will  be  broken,  owing  to 
the  unequal  expansion  of  the  porcelain  and  the  metal. 
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The  best  proportions  for  a  quantitative  separation  are, 
to  1  part  of  the  expected  platinum  metals,  from  20  to 
30  parts  of  zinc.  For  an  ordinary  separation,  7  parts  of 
zinc  are  sufficient. 

For  the  extraction  of  the  residues  remaining  after  our 
treatment  with  nitric  acid,  this  method  is  admirably 
adapted.  By  fusing  only  once  with  zinc  for  two  or  three 
hours,  all  the  platinum  metals  are  extracted.  The  opera¬ 
tion  is  the  following  : — 

From  3  to  3'5  kilos,  of  commercial  zinc  were  fused  in 
a  2-litre  Hessian  crucible,  chloride  of  ammonium,  from 
time  to  time,  strewn  upon  it,  the  400  grms.  of  residue, 
previously  heated  to  faint  glowing  with  chloride  of  am¬ 
monium  were  added,  and  the  temperature  kept,  for  two 
or  three  hours,  just  above  the  fusing  point  of  the  alloy, 
by  adding,  whenever  the  mass  threatened  to  solidify,  some 
chloride  of  ammonium.  The  mass  is  divided  into  three 
strata  after  solidification  has  taken  place. 

The  outer  stratum,  easily  broken  away  by  a  blow  from 
a  hammer,  contains  no  platinum  metals.  The  next  con¬ 
tains  some  particles  of  the  zinc  and  platinum  alloy,  im¬ 
bedded  in  the  basic  chloride  of  zinc  ;  it  is  porous,  and  not 
very  thick. 

The  inner  stratum  consists  of  a  frequently  beautiful 
crystalline  regulus.  To  obtain  the  alloy  from  the  middle 
stratum,  it  is  only  necessary  to  wash  repeatedly  with 
water;  and  the  alloy  gained  is,  of  course,  to  be  added  to 
the  regulus.  To  obtain  this  regulus  as  pure  as  possible, 
it  was  again  fused  with  500  grms.  of  zinc  and  some 
chloride  of  ammonium,  then  granulated  in  water,  and  the 
granules  dissolved  in  fuming  hydrochloric  acid.  The 
acid  attacks  the  regulus  with  the  greatest  energy,  and  the 
solution  was  completed  in  less  than  an  hour.  The  chloride 
of  zinc  can  be  used  for  the  next  operation. 

The  platinum  metals  are  found  at  the  bottom  of  the 
vessel,  in  the  form  of  a  finely-divided  black  powder,  which 
is  impurified  with  zinc,  and  with  traces  of  iron,  copper, 
&c.,  from  the  latter.  It  cannot  be  purified  with  nitric 
acid,  nor  with  aqua  regia,  for  part  of  the  platinum  metals 
will  thereby  be  dissolved,  or,  at  best,  so  suspended  in  the 
fluid  that  filtration  is  impossible.  If,  however,  the  powder 
is  treated  with  hydrochloric  acid,  singularly  enough,  all 
the  impurities  are  dissolved  ;  not  only  zinc  and  iron,  but 
also  lead  and  copper ,  dissolve  readily ,  with  the  generation 
of  hydrogen.  The  explanation  is  readily  found  in  electri¬ 
cal  currents  produced  by  the  contact  of  the  metals,  the 
stream  passing  from  the  positive  zinc,  iron,  &c.,  to  the 
negative  platinum  metals,  hydrogen  being  given  on  the 
latter,  and  chlorine  on  the  former,  and  uniting  with  them. 
The  metals  (rhodium,  iridium,  &c.),  after  thorough 
washing,  weighed  65  grms.  This  powder  possesses  the 
property,  upon  being  gently  heated,  of  exploding  weakly, 
and,  when  highly  heated,  with  violence,  the  explosion  being 
accompanied  with  the  evolution  of  light ;  thereby  neither 
hydrogen,  nor  chlorine,  nor  nitrogen,  nor  aqueous  vapour 
are  given  off ;  and,  as  these  are  the  only  elements  which  it 
is  possible  that  the  metallic  powder  could  have  taken  up, 
it  must  be  assumed  these  metals  are,  by  our  treatment, 
converted  into  an  allotropic  condition,  and  that,  upon 
heating,  they  return,  with  more  of  less  energy,  to  their 
original  condition.  The  powder  contains,  mainly,  rho¬ 
dium  and  iridium ;  but  there  are  traces  present  of  platinum, 
palladium,  lead,  copper,  iron,  and  zinc. 

It  was  intimately  mixed  with  about  three  or  four  times 
its  weight  of  completely  anhydrous  chloride  of  barium, 
and  a  stream  of  chlorine  gas  led  over  it  at  a  tolerably 
high  temperature.  The  operation  is  concluded  when 
particles  of  sesquichloride  of  iron  show  themselves  on  the 
neck  of  the  flasks  containing  the  powder.  It  is  carefully 
brushed  away  with  filter-paper.  Some  water  was  now 
added,  and  the  mass  of  the  platinum  metals  dissolved 
with  the  evolution  of  heat.  There  remained  behind 
13*7  grms.  of  insoluble  matter,  which,  upon  reduction 
with  hydrogen,  alloying  with  zinc,  and  treatment  with 
hydrochloric  acid,  furnished  4^5  grms.  of  ruthenium. 
From  the  original  65  grms.  of  metal-powder,  there  were 


dissolved,  in  three  hours,  and  with  the  use  of  four  ordinary 
burners,  57  grms.  of  the  platinum  metals  ;  there  being 
consumed  thereby  415  grms.  of  85  per  cent  black  oxide  of 
manganese.  From  this  solution  all  the  chloride  of  barium 
was  removed  by  careful  addition  of  sulphuric  acid  [see 
the  precipitation  of  palladium].  The  platinum  metals 
were  now  completely  freed  from  all  other  metals,  by  re¬ 
duction  with  hydrogen  [with  100  grms.  of  material,  this 
operation  will  require  five  or  six  days],  the  temperature 
being,  throughout  the  operation,  maintained  at  nearly 
ioo°  C.,  by  means  of  the  constant  water-bath.  Platinum 
and  palladium  chiefly  separate  first ;  then  mainly  rho¬ 
dium  ;  and  the  last  portions  consist  almost  entirely  of 
iridium.  It  is  best  to  break  off  the  operation  when  the 
fluid  has  assumed  a  greenish-yellow  colour.  The  last 
portions  of  iridium  (obtained  by  evaporating  the  solution 
to  dryness,  fusing  with  carbonate  of  soda,  and  treatment 
with  aqua  regia)  were  added  to  the  portion,  afterward  to 
be  again  rendered  workable  by  renewed  treatment  with 
chloride  of  barium.  The  operation  of  reduction  is 
hastened  by  concentrating  the  fluid;  in  doing  which  care 
must  be  taken  to  guard  against  explosion,  on  account  of 
the  hydrogen.  The  separated  metals  were  treated  with 
aqua  regia,  and  the  platinum  and  palladium  thus  dissolved 
were  separated  from  each  other  as  above  described.  The 
traces  of  rhodium  and  iridium  in  the  mother  liquid  can  be 
removed  entirely  by  continued  boiling  with  iodide  of 
potassium  (whereby  they  precipitate  as  iodides)  dissolved 
in  aqua  regia  and  added  insoluble  portion. 

This  insoluble  and  partly-oxidised  portion  was  now 
again  reduced  in  hydrogen  gas,  treated,  as  before  de¬ 
scribed,  with  chloride  of  barium,  and,  after  the  removal 
of  the  barium,  the  last  traces  of  platinum  and  palladium 
removed  by  boiling  with  caustic  soda.  Rhodium  and 
iridium  now  alone  remained  to  be  separated. 

The  brown-red  fluid  was,  for  this  purpose,  evaporated 
with  hydrochloric  acid,  and,  after  filtration,  treated  with 
bisulphite  of  soda — 

f  NaO] 


l  HO 


s2o. 


in  great  excess ,  and  the  whole  allowed  to  remain  quietly 
in  the  cold  for  several  days.  The  double  salt  of  rhodium 
(Na0S02,Rh0S02)  separates  slowly,  giving  a  lemon- 
yellow  precipitate.  The  solution  becomes  lighter  and 
lighter,  and  finally  almost  colourless.  The  colour  of  the 
precipitate  changes  with  that  of  the  fluid,  becoming,  with 
it,  lighter.  This  precipitate,  upon  washing,  contained 
the  rhodium  almost  pure. 

Upon  heating  the  fluid  gently,  a  yellow-white  precipi¬ 
tate  separated,  which  consisted  mainly  of  rhodium,  but 
contained,  also,  some  iridium.  After  filtering  off  this 
precipitate,  the  solution,  upon  being  concentrated  to  a 
small  volume,  gave  yet  two  precipitates — 

1.  A  curdy,  slowly-separating,  yellowish-white  precipi¬ 
tate,  nearly  chemically  pure  iridium,  containing  but  the 
faintest  traces  of  rhodium. 

2.  A  heavy,  crystalline  powder,  quickly  separating, 
which  was  readily  freed  from  the  first  by  decantation,  and 
weighed  16  grms.  Upon  testing,  it  gave  all  the  reactions 
for  iridium,  but  likewise  some  peculiar  reactions  not  shown 
by  the  latter.  It  may  possibly  contain  a  new  metal. 

Exclusive  of  these  16  grms.,  the  precipitate  (the  first) 
weighed  gg-5  grms.  The  mother  liquid  was  free  from 
platinum  metals.  The  complete  separation  of  rhodium 
from  iridium  was  accomplished  by  treating  the  yellow 
precipitates  with  concentrated  sulphuric  acid.  They  were 
brought  in  small  portions  into  the  acid,  heated  in  a  porce¬ 
lain  capsule  until  all  the  sulphurous  acid  had  escaped, 
and  then  left  upon  the  sand-bath  until  all  the  free  sul¬ 
phuric  acid  had  been  driven  off ;  and  the  sulphate  of  soda 
formed.  Upon  boiling  the  mass  of  water,  all  the  iridium 
dissolves  as  sulphate,  with  a  chrome-green  colour;  while 
the  rhodium  remains  behind  as  a  flesh-red  double  salt  of 
soda  and  rhodium  oxide.  It  (the  latter)  was  washed  by 
boiling  in  aqua  regia,  and  decanted  with  water.  It  is 
insoluble  in  water,  hydrochloric  or  nitric  acids,  and  in 
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aqua  regia.  The  rhodium  and  iridium  are  now  com¬ 
pletely  separated.  The  rhodium  salt  weighed  33-2  grms. 

The  following  are  the  weights  of  the  various  precipi¬ 
tates  obtained  from  1  kilo,  of  the  original  residue: — 


grms. 

KCl,PtCl2  .  117-5 

Pdl .  77-0 

KCl.PdCl  .  ig-o 

Na0S03,Rh0S03  33-2 

lr203  g-i 

Ru(-flr) .  4-5 


The  first  yellow  precipitate  obtained  in  the  cold  by  the 
bisulphite  of  soda,  gave,  by  this  treatment,  the  rhodium 
quite  pure.  The  second  and  third  precipitates,  containing 
much  iridium,  gave  a  very  fine  rhodium,  but  still  slightly 
impurified  with  iridium.  The  products,  therefore,  ob¬ 
tained  by  this  treatment  with  sulphuric  acid  (which  betray 
their  impurification  with  iridium  by  their  somewhat 
brownish  colour)  were  collected  for  themselves,  the  rho¬ 
dium  separated  therefrom  by  glowing,  treated  again  with 
chloride  of  barium,  and  the  operation  of  separation  re¬ 
peated.  The  green  solution,  containing  only  iridium, 
was  gradually  heated  over  an  ordinary  burner,  in  a  porce¬ 
lain  capsule,  and,  afterwards,  upon  the  sand-bath,  to 
remove  the  excess  of  sulphuric  acid  ;  and,  finally,  the 
capsule  and  its  contents  were  highly  treated  in  a  Hessian 
crucible.  There  is  formed  thereby  sulphate  of  soda  and 
sesquioxide  of  iridium.  Upon  boiling  the  mass  with 
water,  the  last  remained  behind  as  a  black,  insoluble 
powder,  which  was  readily  washed  by  decantation.  It 
weighed  g-i  grms. 

In  these  operations,  the  new  filtering  apparatus  and  the 
continuous  water-bath  with  which  I  have  furnished  my 
laboratory  materially  shortened  the  labour. 


PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 

January  20 th,  1870. 


Dr.  A.  W.  Williamson,  F.R.S.,  &c.,  President,  in  the 

Chair. 


The  following  gentlemen  were  ele&ed  Fellows: — I.  Bell, 
A.  Bird,  G.  R.  Hislop,  E.  Lapper,  H.  Seward. 

The  first  paper  read  was — “  Note  on  the  Absorption  of 
Mixed  Vapours  by  Charcoal ,”  by  John  Hunter,  M.A., 
Queen’s  College,  Belfast. 

The  author,  some  time  ago,  published,  in  the  Journal 
of  the  Chemical  Society  (May,  1868),  the  results  obtained 
by  absorbing  the  mixture  of  two  vapours  by  means  of 
cocoa-nut  charcoal.  He  found  that  the  absorption  was 
increased  when  one  of  the  vapours  was  at  a  temperature 
near  to  its  point  of  condensation  ;  and  he  explained  the 
phenomenon  by  assuming  that,  when  a  fragment  of  char¬ 
coal  is  introduced  into  a  mixture  of  two  vapours,  the  one 
which  is  nearest  to  its  point  of  condensation  is  first  ab¬ 
sorbed,  and  this,  in  its  condensed  state  in  the  pores  of  the 
charcoal,  aids  the  absorption  of  the  other  vapour.  Ac¬ 
cording  to  this  view,  a  succession  of  condensations  is 
going  on.  The  theory  is  strikingly  illustrated  in  experi¬ 
menting  with  a  mixture  of  water  vapour  and  ammonia  gas 
(obtained  by  heating  an  aqueous  solution  of  ammonia  of 
sp.  gr.  o-88),  when  the  mixture  is  much  more  largely  ab¬ 
sorbed  than  either  the  gas  or  the  vapour  separately.  The 
mean  of  a  set  of  experiments  made  at  ioo°  and  a  mean 
pressure  of  706-2  m.m.  was — 316  6  vols.  of  the  mixture 
absorbed  by  1  vol.  of  charcoal. 


The  President  remarked  that  the  results  were  entirely 
in  accordance  with  what  was  expected  on  theoretical 
grounds. 

The  next  communication  was — “  The  Composition  of 
Iron-Rust ,”  by  Dr.  Crace  Calvert. 

The  author  had  lately  occasion  to  analyse  rust  obtained 
from  two  different  places — from  the  outside  of  the  Conway 
Bridge,  and  from  Llangollen,  North  Wales  ;  and  he  found 
both  specimens  to  be  composed  as  follows: — 


Sesquioxide  of  iron .  g2-goo 

Protoxide  of  iron  .  t riJ7 

Carbonate  of  iron  .  0-617 

Carbonate  of  lime  .  o’2g5 

Silica .  o-i2i 

Ammonia .  traces 


ioo-ooo 

This  result  induced  the  author  to  enquire  to  which  of 
the  constituents  of  the  atmosphere  the  formation  of  rust 
is  chiefly  due.  To  this  end,  clean  blades  of  steel  and  iron 
were  put  into  tubes  filled  respectively  with  oxygen,  oxygen 
and  a  little  carbonic  acid,  oxygen  and  moisture,  &c.  The 
blades  were  introduced  into  the  tubes,  which  then  were 
filled,  over  mercury,  with  oxygen.  But  this  proved  an 
unsatisfactory  method,  inasmuch  as  always  some  globules 
of  mercury  remained  adhering  to  the  iron,  whereby  a  gal¬ 
vanic  aCtion  was  produced,  which,  of  course,  induced  a 
rapid  oxidation.  To  avoid  this,  the  tubes  were  filled 
simply  by  displacement  of  the  atmospheric  air.  The 
blades  were  then  left  exposed  to  the  aCtion  of  the  different 
agents  for  a  period  of  four  months.  The  results  were  as 
follows  : — 

Blades  in  dry  oxygen. — No  oxidation. 

Blades  in  moist  oxygen. — Out  of  three  experiments, 
only  in  one  a  slight  oxidation. 

Blades  in  dry  carbonic  acid. — No  oxidation. 

Blades  in  moist  carbonic  acid. — Slight  incrustation  of 
a  white  colour.  Out  of  six  experiments,  two  did  not  give 
this  result. 

Blades  in  dry  carbonic  acid  and  oxygen. — No  oxidation. 

Blades  in  moist  carbonic  acid  and  oxygen. — Most  rapid 
oxidation. 

Blades  in  dry  oxygen  and  ammonia. — No  oxidation. 

1  Blades  in  moist  oxygen  and  ammonia. — No  oxidation. 

i  These  faCts  led  the  author  to  assume  that  it  is  the  pre¬ 
sence  of  carbonic  acid  in  the  atmosphere,  and  not  oxygen 
or  water  vapour,  which  determines  the  oxidation  of  iron. 

The  author  next  investigated  the  behaviour  of  iron  in 
water  into  which,  successively,  oxygen,  carbonic  acid, 
a  mixture  of  the  two  gases,  &c.,  was  conducted.  The 
results  were  analogous  to  those  above  mentioned,  inas¬ 
much  as  the  most  effective  oxidation  took  place  when  a 
mixture  of  oxygen  and  carbonic  acid  was  introduced  into 
the  water.  The  adtion  commenced  immediately,  and,  in 
a  short  time,  a  dark  precipitate  covered  the  bottom  of  the 
vessel.  The  oxidation,  in  these  cases,  was  not  due  to  the 
fixation  of  the  oxygen  dissolved  in  the  water,  but  to 
oxygen  liberated  from  the  water  by  galvanic  adtion  ;  the 
occurrence  of  hydrogen  colledted  above  the  liquid  in  the 
bottles  proved  this  sufficiently.  A  further  evidence  for 
the  supposition  that  the  oxidation  of  the  iron  is  effedted 
through  the  decomposition  of  the  water  is  found  in  the  fadt 
that,  when  into  distilled  water  which  had  previously  been 
deprived  of  all  its  absorbed  gases  by  continued  boiling  a 
bright  blade  is  introduced,  it  became,  in  the  course  of  a  few 
days,  here-and-there  covered  with  rust.  The  spots  where 
the  oxidation  had  taken  place  proved  to  be  impurities  in 
the  iron,  which  had  induced  a  galvanic  adlion,  just  as  a 
mere  trace  of  zinc,  placed  on  one  end  of  the  blade,  would 
establish  a  voltaic  current. 

Finally,  Dr.  Calvert  investigated  the  state  of  iron  in 
alkalies  ;  and  he  discovered  that,  not  only  the  solutions 
of  the  caustic  alkalies,  but  of  their  carbonates  as  well, 
proteft  iron  against  any  oxidising  action. 
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MANCHESTER  LITERARY  AND  PHILOSOPHICAL 

SOCIETY. 

Ordinary  Meeting ,  January  11,  1870. 


E.  W.  Binney,  F.R.S.,  F.G.S.,  Vice-President,  in  the 

Chair. 

The  Chairman  said  that  he  had  observed,  at  Cheetham 
Hill,  on  the  evening  of  Monday,  the  3rd  inst.,  at  7.30  p.m., 
a  singular  display  of  the  Aurora  Borealis.  It  consisted 
of  an  arch  of  white  light,  40  to  50  in  breadth,  a  little 
south  of  the  zenith,  extending  from  east  to  west,  and 
passing  through  the  Pleiades ;  and  a  column  of  deep 
crimson  colour,  neatly  due  north,  extending  from  the 
horizon  to  about  40°  altitude,  having  slightly  the  character 
of  streamers.  The  white  arch,  also,  moved  slowly  to  the 
south.  The  intensity  of  the  red  colour  in  the  pillar  was 
greater  than  any  he  had  previously  observed. 

Dr.  Joule  said  he  had  not  seen  the  aurora  of  the 
3rd  instant  referred  to  by  the  Chairman  ;  but,  having 
been  engaged  on  the  same  day  in  making  observations 
with  his  new  dip  circle,  he  had  noticed  some  remarkable 
disturbances  in  the  magnetic  dip,  which  no  doubt  were 
connected  with  the  auroral  display.  He  had  also  noticed 
similar  disturbances  of  the  dipping  needle  during  the  gale 
on  Saturday,  the  8th  instant. 

Dr.  Joule  exhibited  his  current  meter,  and  with  it,  in 
connection  with  a  galvanometer,  made  an  experiment  to 
determine  the  horizontal  intensity  of  the  earth’s  magnet¬ 
ism  in  absolute  measure.  The  result  gave  3-83  as  the 
value  of  this  element  in  the  hall  of  the  Society.  The 
current  employed  was  produced  by  a  single  cell  of  a 
Bunsen’s  battery. 


MICROSCOPICAL  AND  NATURAL  HISTORY  SECTION. 

January  3 th,  1870. 

R.  D.  Darbishire,  B.A.,  F.G.S.,  in  the  Chair. 


Dr.  W.  Roberts  exhibited  some  specimens  of  urinary 
calculi,  composed  of  cystine;  also  some  crystals  of  the 
same,  obtained  by  evaporation  in  the  open  air  of  the  am- 
moniacal  solution.  Six-sided  plates  of  mother-of-pearl 
lustre  were  obtained  in  this  way  which  formed  brilliant 
objects  for  the  microscope. 

Dr.  Roberts  remarked  on  the  great  rarity  of  cystine  cal¬ 
culi,  many  large  museums  not  possessing  a  single  speci¬ 
men.  He  had,  in  his  own  collection,  three  specimens ;  and, 
in  the  Museum  of  the  Manchester  School  of  Medicine,  there 
were  portions  of  two  very  fine  calculi.  A  certain  historical 
interest  attached  to  one  of  the  latter,  a  piece  of  which  was 
presented,  by  the  late  Mr.  Ransome,  to  Baron  Liebig, 
during  one  of  his  visits  to  Manchester.  The  analysis  of 
this  piece  led  to  the  rectification  of  a  curious  error  in  the 
original  formula  for  cystine,  published  by  Prout  and 
Lassaigne.  These  eminent  chemists  had  deduced  the 
formula  CeHgNOs;  but  the  Giessen  analysis  discovered 
20  per  cent  of  sulphur,  which  brought  the  true  formula  to 
C6H6NS2O4,  the  2  atoms  of  sulphur  having  been  before 
erroneously  reckoned  as  4  atoms  of  oxygen. 

Mr.  J.  Sidebotham  read  “  Notes  on  the  Pupa  and  Imago 
of  Acherontia  atropos .” 

Mr.  W.  Boyd  Dawkins  sent,  for  exhibition,  some  very 
interesting  microscopic  sections  of  Eozdon  Canadense, 
which  are  the  more  valuable  as  being  those  which  have 
passed  through  the  hands  of  Sir  W.  E.  Logan  and  Dr. 
Carpenter. 

Mr.  J.  B.  Dancer,  F.R.A.S.,  presented  the  Section  with 
a  box  containing  twelve  new  polarising  objeCts.  These 
partly  consisted  of  some  of  the  hard  fatty  acids,  which 
form  very  effective  objects,  and  partly  of  crystallisations 
of  some  of  the  hydrocarbon  compounds,  which  compete 
with  the  best  specimens  of  polarising  objects  of  the 
present  day. 


GLASGOW  PHILOSOPHICAL  SOCIETY. 
(Chemical  Section). 


The  ordinary  meeting  of  the  Chemical  Section  was  held 
on  Monday  last,  Mr.  Alexander  Whiteland,  Vice-President, 
in  the  Chair.  After  the  admission  of  some  new  members 
and  the  transaction  of  some  other  business,  a  paper  was 
read  by  ’ 

Mr.  J.  Wallace  Young,  “  On  Artificial  Alizarine .’ 
He  characterised  madder  and  its  preparations  as  being 
among  the  mostuseful  dye-stuffs  used  in  calico-printingand 
dyeing.  The  importance  of  madder  is  due  to  the  faCt 
that  with  different  mordants  it  gives  a  great  variety  of 
colours, — iron  mordants  giving  all  shades  from  black  to 
delicate  purple  ;  those  of  alumina  giving  colours  from  a 
dark  red  to  a  fine  pink  ;  and  a  mixture  of  them  giving 
various  shades  of  chocolate.  Madder  root  has  undergone 
probably  more  chemical  investigation  than  any  other 
colouring  matter — the  investigators  being  Robiquet  and 
Colin,  Claubry,  Persoz,  Runge,  Schunck,  Higgin,  &c. 
The  most  important  colouring  matter  is  alizarine  ;  from  it 
may  be  obtained  all  the  durable  and  brilliant  colours 
yielded  by  madder  itself.  Mr.  Young  described  the  method 
by  which  alizarine  may  be  obtained  readily  from  madder 
root,  and  mentioned  that  the  substance  appears  ultimately 
as  a  sublimate  of  fine  orange-red  needles,  which  are 
slightly  soluble  in  hot  water,  and  readily  soluble  in  boiling 
alcohol.  Owing  to  the  high  price  of  madder  and  madder 
preparations,  much  interest  attaches  to  every  substance 
which  purports  to  be  a  substitute  for  madder.  A  good 
substitute  would  be  gladly  welcomed.  M.  Roussin 
announced  a  few  years  ago  that  he  had  succeeded  in  ob¬ 
taining  artificial  alizarine  from  napthalin,  but  further  in¬ 
vestigation  proved  that  he  had  been  mistaken.  More 
recently,  it  had  been  announced  in  the  Chemical  News 
and  elsewhere  that  artificial  alizarine  had  been  successfully 
obtained  from  anthracen. 

Mr.  Young  then  stated  the  results  of  his  experiments 
upon  two  madder  substitutes,  one  of  continental  manu¬ 
facture,  a  thin  dark  coloured  paste  containing  5-7  per  cent 
of  dry  residue,  the  other  of  English  manufacture,  supplied 
in  the  form  of  an  opaque  brownish  liquid.  The 
former  contained  a  large  amount  of  coloured  matter,  but 
further  purification  was  necessary  before  it  could  be  used 
as  a  madder-substitute.  When  mordanted  cloth  dyed 
with  it  was  boiled  with  solution  of  soap,  the  colours  were 
found  to  be  rather  fugitive.  Cloth  prepared  for  Turkey- 
red  absorbed  the  dye-stuff  readily,  but  the  same  want  of 
fastness  was  observed.  When  mixed  with  iron  and 
aluminous  mordants,  and  printed  on  in  the  way  in  which 
madder  extraCl  is  used,  the  colours  were  found  to  be  dull 
and  not  sufficiently  fast.  A  sublimate  obtained  from  the 
dried  paste  closely  resembled  natural  alizarine,  but  was 
rather  lighter  in  colour.  It  dyed  mordanted  cloth  well 
and  withstood  treatment  with  soap.  The  English  made 
madder  substitute  yielded  a  red  rather  yellower  than  that 
yielded  by  natural  alizarine,  a  black  of  equal,  if  not 
superior  quality  to  madder-black,  but  the  chief  difference  was 
in  the  purple,  which  was  rather  slate-coloured  than  any¬ 
thing  else,  contrasting  most  unfavourably  with  the  fine 
shade  of  colour  given  by  madder.  The  yellowness  of  the 
red  seemed  to  depend  pretty  much  on  the  proportion  of 
tin  salt  used  in  the  clearing.  As  with  madder  and  its 
preparations,  the  development  of  the  colouring  matter  of 
the  artificial  alizarine  is  increased  by  tanning  materials, 
as  sumac,  and  deteriorated  by  chalk.  The  dried  residue 
of  the  brown  artificial  alizarine  liquid  yielded  by  sublima¬ 
tion  a  crystalline  body  of  a  yellower  shade  than  that  of  the 
crystals  of  the  natural  alizarine.  In  order  to  compare 
the  artificial  alizarine  with  the  natural  substance  and 
with  purpurine,  which  is  another  madder  extradt,  the 
author  dissolved  each  of  them  in  weak  ammonia,  and 
added  barium  chloride ;  they  all  yielded  purplish  pre¬ 
cipitates.  The  natural  alizarine  precipitate  was  of  a  fine 
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bluish-purple  colour,  and  the  supernatant  liquor  was 
almost  quite  clear ;  that  from  the  artificial  product  was 
much  redder,  and  the  supernatant  liquid  was  highly 
coloured  ;  the  purpurine  precipitate  was  of  a  purplish-red 
colour.  The  natural  alizarine  and  purpurine  precipitates 
did  not  seem  to  be  much  affected  by  being  washed  several 
times  with  cold  water,  but  the  artificial  alizarine  pre¬ 
cipitate  gradually  dissolved  in  the  washing  water  and 
finally  disappeared.  Mr.  Young  thoroughly  tested  the 
dyeing  powers  of  the  new  alizarine  by  comparing  the 
results  produced  upon  mordanted  cloth  either  with  equal 
weights  of  sublimed  alizarine  obtained  from  the  two 
artificial  preparations  and  from  madder,  and  of  pur¬ 
purine ;  he  showed  the  specimens  of  cloth  so  treated. 
Instead  of  the  dark  full  red  given  by  the  natural  substance, 
the  artificial  alizarine  yielded  only  a  yellowish-red,  much 
like  that  of  the  purpurine.  Its  purple  was  of  a  slatey  tint, 
but  the  chocolate  and  black  differed  very  slightly  from 
those  of  the  natural  alizarine.  The  purpurine  scarcely 
gave  any  purple,  and  the  same  is  true  of  the  Continental 
and  English  madder-substitutes.  Alcoholic  solution  of 
natural  alizarine  gives  a  fine  purple  colour  with  copper 
acetate,  and  with  the  same  reagent  the  artificial  prepara¬ 
tion  gives  a  very  red  purple.  No  characteristic  bands 
appear  in  the  spectrum  when  artificial  alizarine  is  used, 
and,  therefore,  purpurine  is  shown  to  be  totally  absent. 
The  author  was  not  aware  if  anything  had  been  done 
towards  establishing  a  formula  for  the  new  alizarine,  but, 
his  opinion  arrived  at  after  performing  many  practical 
experiments,  was  that  there  was  some  essential  difference 
between  the  artificial  and  the  natural  substance.  He  had 
found  no  superiority  in  the  new  substance.  In  a  supple¬ 
ment  to  the  paper  of  which  the  foregoing  is  an  abstract, 
Mr.  Young  said  that  the  manufacture  of  artificial  alizarine 
is  carried  out  in  two  or  three  ways  by  continental  chemists, 
and  from  the  examination  which  has  been  made  of  the 
products,  it  v/ould  appear  that  some  of  them  consist  of 
a  mixture  of  alizarine  and  purpurine,  in  different  propor¬ 
tions,  and  some  of  alizarine,  or  of  a  substance  inter¬ 
mediate  between  the  two.  It  had  been  said  that  it  was 
more  advantageous  to  use  the  artificial  alizarine  as  a  dry 
paste,  rather  than  in  the  dry  state,  but  he  could  find  no 
difference  in  the  dyeing  power.  He  had  treated  the  arti¬ 
ficial  alizarine  with  boiling  dilute  sulphuric  acid,  as  in 
garancine  making,  afterwards  washing  thoroughly  and 
drying  :  he  had  also  dissolved  it  in  sodium  carbonate, 
precipitating  with  acetic  acid,  washing,  and  drying  ;  but 
the  colours  given  on  drying  did  not  seem  to  be  modified 
in  any  way. 

A  discussion  followed,  in  which  several  gentlemen  took 
part.  There  seemed  to  be  much  doubt  as  to  the  mode 
of  preparing  the  artificial  alizarine,  and  if  it  could  be  pro¬ 
duced  in  large  quantity,  considering  the  small  amount  of 
anthracen,  which  exists  in  coal-tar.  On  that  point,  how¬ 
ever,  it  was  stated  by  Mr.  Hogg  that  it  could  be  supplied 
in  considerable  quantities  and  at  such  a  price  as  would 
make,  it  cheaper  than  madder. 

A  paper  then  followed  “On  the  Estimation  of  Iodine 
and  Bromine  in  the  Mother  Liquors  from  Saltpetre  and  in 
Kelp,”  by  Dr.  Clark.  The  author  submitted  a  process  by 
which  the  tediousness  may  be  avoided  which  attends 
most  of  those  which  aim  at  estimating  iodine  and  bromine 
existing  in  the  combined  state  in  presence  of  a  large 
excess  of  chloride.  He  considered  it  specially  applicable 
for  the  estimation  of  iodine  and  bromine  in  the  mother 
liquors  from  saltpetre.  A  measured  quantity  of  the  liquor 
is  introduced  into  a  long  tube  with  twenty  alkalimeter 
measures  of  bisulphide  of  carbon  ;  and  nitrous-sulphuric 
acid  (prepared  by  passing  nitrous  acid  through  sulphuric 
acid)  is  added,  drop  by  drop,  till  iodine  ceases  to  be 
liberated.  The  tube  is  inverted  several  times  after  the 
addition  of  each  drop  of  acid,  in  order  that  the  iodine  may 
at  once  be  dissolved  by  the  bisulphide  of  carbon,  to  which 
it  gives  a  violet  colour,  varying  in  intensity  with  the 
amount  of  iodine  in  solution.  The  quantity  of  the  iodine 
is  estimated  by  comparing  the  degree  of  the  colour  with 


that  which  results  when  a  standard  solution  of  iodide  of 
potassium  is  used  in  the  same  way.  The  author  affirmed 
the  delicacy  of  the  reaction  to  be  such,  thato’oi  gr.  would 
communicate  a  distinct  rose  tint  to  the  bisulphide  of  car¬ 
bon.  When  the  amount  of  iodine  exceeds  o'2  gr.  of 
iodine  in  the  quantity  operated  on,  a  difficulty  occurs,  as 
the  violet  colour  becomes  so  deep  that  the  various  shades 
cannot  be  distinguished  with  accuracy.  When  all  the 
iodine  is  separated  by  the  bisulphide  of  carbon,  the  solu¬ 
tion  containing  the  bromine  is  introduced  into  another 
tube,  and  the  bromine  is  liberated  by  chlorine-water  in  the 
usual  way,  and  taken  up  by  a  fresh  quantity  of  bisulphide 
of  carbon.  In  this  case,  an  orange  colour  is  the  result, 
and  the  amount  of  bromine  may  be  estimated  by  comparing 
the  colour  with  that  resulting  when  a  solution  of  bromide 
of  potassium  is  used  of  known  strength.  A  sample  of 
saltpetre  mother  liquor  treated  in  the  way  mentioned 
gave  the  results — 

Iodine  ..  ..  145*3  grs.  per  gallon. 

Bromine  . .  2094’5  ,,  ,, 

The  same  process,  slightly  modified,  maybe  used  to  deter¬ 
mine  the  amount  of  iodine  and  bromine  in  kelp. 

Mr.  Stanford  said  that,  so  far  as  iodine  was  concerned, 
the  process  mentioned  by  Dr.  Clark  was  a  good  commer¬ 
cial  process,  but  he  doubted  if  it  would  be  of  use  with 
bromine. 

Mr.  Tatlock  considered  that  the  process  was  not 
specially  novel,  and  that  it  was  liable  to  the  same  objec¬ 
tions  that  apply  to  colour  tests  generally.  He  could  put 
little  or  no  confidence  in  such  tests. 


CORRESPONDENCE. 


THE  CAVENDISH  SOCIETY. 


To  the  Editor  of  the  Chemical  Neivs . 

Sir, — It  may  be  satisfactory  to  many  of  the  old  members 
of  the  Cavendish  Society  to  be  informed  that  the  Society 
is  not  extinCt.  I  was  present  at  the  last  public  meeting, 
held  under  the  presidency  of  Mr.  Graham,  when  itwvas 
resolved — 1.  To  accept  the  offer  of  Messrs.  Harrison  to 
relieve  the  Society  from  its  liabilities,  and  to  complete  the 
translation  of  “  Gmelin’s  Chemistry,”  including  a  full 
index,  on  the  condition  that  the  Society  surrender  to 
Messrs.  Harrison  the  remainders  of  the  works  issued  by 
the  Society  (already  printed  and  published  by  Messrs. 
Harrison),  and  also  the  right  of  sale,  at  a  stipulated  price,  of 
the  volumes  required  to  complete  “  Gmelin’s  Chemistry.” 
2.  That  the  President,  Council,  and  Secretary,  hold  office 
until  this  engagement  with  Messrs.  Harrison  be  fully 
carried  out. 

Mr.  Watts  has  already  explained  the  cause  of  the  delay 
in  the  completion  of  “  Gmelin.”  Subscribers  will  see  that 
their  interests  have  been  cared  for  by  the  President  and 
Council.  The  Council  can  meet,  at  any  time,  with  full 
powers  to  aft.  Should  such  a  meeting  be  necessary,  their 
first  duty  will  be  a  melancholy  one,  namely,  to  elect  a  new 
President,  and  then,  having  agreed  that  the  engagement 
with  Messrs.  Harrison  has  been  fully  carried  out,  to  dis¬ 
solve  the  Society. 

Although  a  Member  of  the  Council  I  have  no  official 
authority  whatever  for  making  the  above  statement,  nor 
do  I  know  of  any  means,  short  of  summoning  the  Council, 
for  procuring  such  a  statement.  But  as  so  many  inquiries 
and  complaints  have  been  made  respecting  the  present 
position  of  this  Society,  I  trust  it  will  not  be  thought 
impertinent  if  I  thus  supplement  Mr.  Watts’s  letter. — 
I  am,  &c., 

C.  Tomlinson. 

Highgate,  N.(  Jan.  24, 1870. 
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GMELIN’S  CHEMISTRY  AND  WATTS’S 
DICTIONARY. 


To  the  Editor  of  the  Chemical  News. 


Sir, — Every  chemist  and  possessor  of  “  Gmelin’s  Chemis¬ 
try  ”  will,  I  am  sure,  in  common  with  myself,  be  glad  to 
have  seen  Mr.  H.  Watts’s  letter  in  the  last  number  of  the 
Chemical  News,  and  to  hear  that  there  is  at  last  a 
chance  of  this  very  valuable  work  being  completed. 

Whilst  on  this  subjedt,  I  would  refer  to  Mr.  Watts’s 
“  Dictionary  of  Chemistry,”  and  should  like  to  know  if 
there  is  any  probability  of  the  hint  being  adted  upon, 
which,  I  believe,  you  originated  at  the  time  this  latter 
work  was  completed — viz.,  the  annual  publication  of  a 
supplement  which  would  contain  the  contributions  to 
chemical  science  for  the  year  preceding.  Such  a  book  is 
published  in  Germany,  and  is  a  great  boon  to  all  chemists  ; 
but,  with  a  work  like  Watts’s  “  Dictionary  ”  as  a  starting 
point,  the  further  labours  of  its  eminent  compiler,  than 
whom  there  is  no  one  more  competent,  would  be  much 
more  valuable. 

I  am  sure  that  all  my  brother  chemists  would  only  be  too 
glad  to  purchase  the  book  at  a  price  which  would  well 
remunerate  the  publishers. 

John  G.  Dale. 


Laboratory,  Mersey  Bank, 
Warrington,  January  22nd,  1870. 


OBITUARY. 


A.  PAYTON  HURLSTONE. 


We  record,  with  pain,  the  death  of  a  valued  friend  and 
talented  contributor  to  the  Chemical  News.  Adam 
Payton  Hurlstone,  M.R.C.S.,  M.B.,  B.Sc.,  &c.,  died  on 
the  21st  of  December,  in  the  24th  year  of  his  age,  on  board 
the  steamship  Laplace ,  on  his  passage  from  Brazil, 
where  he  had  been  pursuing  his  studies  in  botany,  geology, 
&c. ;  he  was  buried  the  same  day,  at  sea.  Since  leaving 
Cheltenham  Grammar  School,  Mr.  Hurlstone’s  scientific 
and  medical  studies  had  been  pursued  at  University  Col¬ 
lege,  where  he  distinguished  himself  by  carrying  off,  at  an 
early  age,  the  highest  prizes  for  which  he  competed. 
It  is  to  be  feared  that  his  unremitting  devotion  to 
study,  adting  on  a  frame  not  naturally  robust,  sowed  the 
seeds  of  premature  disease  ;  and,  with  a  view  of  combating 
unfavourable  symptoms,  he  was  advised  to  try  the  effeCt 
of  foreign  travel  and  sea  voyages.  We  had  great  hopes 
that  his  health  would,  by  this  means,  have  been  restored, 
and  that  he  would  soon  have  been  enabled  to  continue 
that  career  of  usefulness  of  which  his  talents  gave  such 
ample  promise.  At  one  time,  he  was  a  frequent  con¬ 
tributor  to  the  Chemical  News,  and  some  of  the  best 
reviews  and  unsigned  articles  which  have  ever  appeared  in 
these  pages  were  from  his  pen.  His  relatives  wish  to  take 
this  opportunity  of  intimating  their  great  loss  to  his  many 
scientific  friends. 


MISCELLANEOUS. 


The  Royal  Mint. — Mr.  W.  Chandler  Roberts,  F.C.S., 
As.R.S.M.,  has  been  appointed  chemist  to  the  Mint.  We 
call  attention  to  this  with  the  greater  pleasure  because  it  is 
a  new  chemical  appointment  in  connection  with  theGovern- 
ment.  The  laboratory  will,  we  believe,  be  partly  devoted 
to  research — the  first  laboratory  of  this  sort  established 
by  the  Government.  Mr.  Roberts  was  for  some  years 
assistant  to  the  late  Professor  Graham,  and  associated 
with  him  in  hydrogenium  researches  ;  we,  therefore,  hope 


that  Mr.  Roberts  will  continue  his  experiments  on  this 
subject,  and  that  this  new  recognition  of  science  on  the 
part  of  the  Government  may  lead  to  many  useful  dis¬ 
coveries. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Under  this  heading  will  be  found  an  encyclopaedic  list  of  chemical 
papers  published  abroad  during  the  past  week,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices,  will,  therefore,  be  equivalent  to  an  English  edition  of 
the  “  Jahresberichte." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Comptes  Rendus  des  Seances  de  V Academic  des  Sciences,  January  3, 

1870. 

This  number,  a  great  portion  of  which  is  devoted  to  the  records  of 
the  proceedings  of  the  elections  of  President,  Vice-Presidents,  and 
Membres  du  Bureau,  contains  the  following  original  papers  and 
memoirs  relating  to  chemistry  and  allied  sciences: — 

On  the  Nascent  State.— M.  St.  Claire-Deville.— This  paper  is 
identical  with  that  already  briefly  alluded  to  (see  Chemical  News, 
vol.  xxi.,  p.  36). 

Action  of  Magnetism  upon  Gases. — M.  TrCve. — This  paper  con¬ 
tains  a  first  short  account  of  a  series  of  experiments  made  with  per¬ 
fectly  pure  gases  enclosed  in  so-called  Geissler  tubes,  and  submitted 
to  the  adtion  of  the  induCtion-spark  and  an  eleCtro-magnet  of  great 
force. 

Origin  of  Nitrogen  Gas  Present  in  what  is  supposed  to  be 
Perfectly  Pure  Oxygen. — M.  Houzeau. — The  author  mainly  states 
that  atmospheric  air  adheres  with  so  great  tenacity  to  all  parts  of  the 
apparatus  employed  for  the  production  of  oxygen  and  hydrogen,  that 
the  author  found  it  necessary  to  heat  to  redness  even  narrow  tubes, 
in  order  to  expel  the  air,  while  at  the  same  time  a  rapid  current  of 
pure  oxygen  passed  through  the  same. 

Some  Remarks  on  the  Artificial  Manufacture  of  Precious 
Stones. — M.  Gaudin.' — The  author  states,  in  reference  to  what  has 
been  done  on  this  subject  by  M.  Feil,  that  he  (the  author  of  this  paper) 
made  artificial  precious  stones  in  crucibles  many  years  ago,  but  that 
it  is  far  more  difficult  to  obtain  really  good  results  by  that  method 
than  by  the  use  of  the  oxyhydrogen  blowpipe,  and  that  only  by  the  use 
of  the  latter  really  hard  stones,  not  adted  upon  by  the  file,  can  be 
made. 

Motion  of  Chlorophyl  Globules  Under  the  Influence  of  Light. 
M.  Prilleux. — A  botanico-physiological  paper. 

Manufacture  of  Platinised  Looking-Glasses. — M.  Jouglet. — 
Abstracted  from  another  periodical. 

Two  Products  from  the  White  Agaricus. — M.  Fleury. — The 
dried  agaricus  (a  kind  of  mushroom)  yields,  on  being  treated  with 
ether,  after  evaporation  of  that  fluid,  two  substances— viz.,  a  resin, 
Cs1H82O10  ;  and  agaricic  acid,  C16H2S05. 

Toxicological  Properties  of  Some  Rosolates.— M.  Guyot. — The 
author  states  that  the  rosolates  of  potassa,  soda,  and  baryta  do  not  at 
all  aCt  upon  the  skin;  the  soda  and  potassa  salts  are  not  poisonous 
when  they  are  inwardly  taken,  or  introduced  into  the  animal  system; 
rosolate  of  baryta  is  poisonous  in  strong  dose,  in  consequence  of  the 
poisonous  properties  of  the  base  itself. 

January  10th,  1870. 

Nitrous  Acid. — M.  Fremy. — The  author  considers  this  acid  under 
the  three  following  headings  ; — (1)  Action  of  water  upon  nitrous  acid. 
This  decomposition  is  represented  by  the  following  formula : — 
3N03+H0  =  N05,H0  +  2N03. 

This  reaction  is  modified,  however,  by  the  relative  quantities  of  acid 
and  water,  as  well  as  by  the  temperature.  When  the  acid  is  in  excess, 
there  is  only  nitric  acid  and  deutoxide  of  nitrogen  formed.  When  a 
large  quantity  of  cold  water  is  brought  into  contact  with  nitrous  acid, 
the  latter  dissolves  in  the  water,  and  no  decomposition  whatever 
takes  place ;  this  solution  is  far  more  staple  than  one  would  at  first 
think— even  a  boiling  heat  does  not  destroy  it  at  once.  (2)  Reducing 
action  of  the  acid.— In  this  respeCt,  the  aqueous  solution  just  alluded 
to  has  some  similarity  with  sulphurous  acid,  chloride  of  gold  is  re¬ 
duced  instantaneously,  and  permanganate  of  potassa  is  decomposed. 
Nitrous  acid  decomposes  sulphuretted  hydrogen  precisely  in  the  same 
manner  as  sulphurous  acid  does.  T  he  author  discusses,  at  some 
length,  the  aCtion  of  nitrous  and  sulphurous  acids  in  their  respective 
relations  to  the  manufacture  of  sulphuric  acid  ;  and,  from  his  observa¬ 
tions,  he  comes  to  the  conclusion  that  an  excess  of  sulphurous  acid 
gas  in  the  leaden  chambers,  and  too  high  temperature,  are  the  real 
causes  of  the  useless  waste  of  nitrous  compounds  in  the  manufacture 
of  sulphuric  acid  on  the  large  scale.  (3)  Decomposition  by  means  of 
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hydrogen. — While  experimenting  on  this  subject,  the  author  has  dis¬ 
covered  a  new  substance  in  the  following  manner Nitrate  of  potassa 
is  calcined  in  a  platinum  crucible,  and  nitrite  of  potassa  formed  ;  this 
is  dissolved  in  water,  and  the  solution  thus  obtained  submitted  to  the 
action  of  sodium  amalgam.  The  nitrite  becomes  reduced,  and  the  new 
substance  is  obtained,  exhibiting  the  following  properties: — It  decom¬ 
poses  instantaneously,  and  at  the  ordinary  temperature,  the  salts  of 
gold,  silver,  mercury,  and  copper,  yielding,  with  the  three  first-named, 
the  pure  metals,  and,  with  the  last,  the  hydrated  peroxide.  Even  when  an 
excess  of  alkali  is  present,  permanganate  of  potassa  solution  is  in¬ 
stantaneously  decolourised ;  heated  with  an  excess  of  alkali,  ammonia 
and  protoxide  of  nitrogen  are  given  off,  and  the  reducing  properties 
are  at  once  lost.  The  researches  on  this  substance  are  not  finished 
yet. 

Eighth  Memoir  on  the  EleCtro-Capillary  Phenomena. 
Part  II.  On  the  Cause  of  Electric  Currents  of  the  Muscles. 
Nerves,  and  Bones. — M.  Becquerel. 

Estimation  of  Weak  EleCtro- Motive  Force. — M.  Becquerel. 

Constitution  of  the  Solar  Aureola,  and  on  the  Phe* 
nomena  Exhibited  by  Rarefied  Gases  Rendered  Incandescent 
by  means  of  Elecftric  Currents. — Rev.  Father  Secchi,  S.J. — A 
lengthy  paper  accompanied  by  several  diagrams. 

Manufacture  of  Tam-Tams  and  Cymbals. — MM.  Riche  and 
Champion. — This  paper  gives  a  description  of  the  mode  of  manufacture 
of  the  metallic  drums  often  imported  from  China  under  the  name  of 
gongs.  The  alloy  made  use  of  by  the  authors  consists  of  78  per  cent 
of  copper  and  22  per  cent  of  tin.  The  operations  chiefly  consist  in  a 
■well-managed  beating  out  and  annealing  of  the  disc,  which  is  cast  of 
a  thickness  of  23  m.m.  originally. 

Action  of  Dry  Chlorine  upon  Dried  Nitrate  of  Silver. — MM. 
Odet  and  Vignon. — The  authors,  referringto  a  former  paper  published 
by  them  on  this  subject,  now  state  that  there  are  two  phases  to  be  dis¬ 
tinguished  in  the  reactions  which  here  take  place — viz.,  first,  chloride 
of  azotyl  is  formed,  and  oxygen  set  free  ;  and,  secondly,  the  chloride 
of  azotyl  reacts  upon  the  excess  of  nitrate  of  silver.  The  following 
formulae  represent  these  phases  : — 
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Synthesis  of  Hydrosulphuric  Acid. — M.  Boillot. — The  author 
states  that,  having  filled  gas  jars  with  hydrogen,  and  having  placed 
some  sulphur  in  the  same,  the  passing  of  an  electric  spark  through 
the  latter,  igniting  and  volatilising  it,  produced  a  perceptible  quantity 
of  sulphuretted  hydrogen. 

Analysis  of  the  Waters  Contained  in  Arable  Soils. — M. 
Schlcesing. — This  interesting  paper  is  chiefly  made  up  of  results  placed 
in  a  tabulated  form,  and,  hence,  not  well  suited  for  useful  abstraction. 

Reply  to  M.  Guadin’s  Paper  “  On  the  Manufacture  of  Arti¬ 
ficial  Precious  Stones. — M.  Feil. — A  question  of  priority. 
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This  number  contains  the  following  original  papers: — 

The  Antecedents  (Vorstufen)  of  Urea  in  the  Animal  Organ¬ 
ism.- — MM.  Schultzen  and  Nencki. — This  paper,  communicated  from 
the  chemical  laboratory  attached  to  and  forming  part  of  the  ana¬ 
tomical  dissection  rooms,  contains  the  record  of  a  series  of  experi¬ 
ments  instituted  w'ith  dogs  in  order  to  elucidate,  and,  if  possible, 
explain,  the  mode  of  the  formation  of  urea  and  the  prodromi  of  that 
substance. 

Iodide  and  Bromide  of  Mercury. — M.  Oppenheim. — The  iodine 
compounds  of  the  alcohol  radicals  do  not  act  upon  bichloride  and 
bibromide  of  mercury  in  the  same  manner.  In  the  case  of  the  iodides 
of  the  alcohol  radicals  and  the  bichloride  of  mercury,  there  is  formed 
at  once  an  organic  chloride  and  red  iodide  of  mercury;  but  when 
organic  iodides  are  brought  into  contact  with  bibromide  of  mercury  in 
alcoholic  solution,  no  action  takes  place.  When,  however,  bibromide 
of  mercury  is  dissolved  in  acetone,  and  the  experiment  repeated  with 
this  solution,  a  yellow  crystalline  substance  is  obtained  ;  on  investiga¬ 
tion,  this  substance  proved  to  be  soluble  in  ether,  to  sublime  without 
decomposition,  and  to  have  for  its  formula  HgIBr.  The  authors 
observe  that  the  formation  takes  place  according  to  the  formula 
RI  +  HgBr2=RBr+ HgBrI,  and  that  its  composition  is  a  new  proof 
of  the  correctness  of  the  atomic  weight  of  mercury=200. 

Isomorphism  of  the  Compounds  of  Mercury  containing  Two 
Atoms  of  Chlorine,  Bromine,  Iodine,  and  Cyanogen. — M.  Groth. 
A  crystallographical  paper  illustrated  by  diagrams. 

Critical  Remarks  upon  the  Paper  Read  by  M.  Thomsen, 
“On  the  Estimation  of  the  Heat  Given  Off  by  the  Com¬ 
bustion  of  Organic  Compounds.” — M.  Baeyer. 

Cresylo-Purpuric  Acid.— M.  von  Sommaruga. — The  rawmaterial 
employed  by  the  author  for  his  experiments  is  trinitro-cresylate  of  am¬ 
monia,  an  article  of  commerce  known  under  the  name  of  Victoria 
yellow.  After  having  purified  this  salt  by  re-crystallisation,  it  was 
dissolved  in  water,  and  yielded,  on  the  addition  of  hydrochloric  acid, 
trinitro-cresylic  acid.  Instead  of  treating  this  acid  with  cyanide  of 
potassium,  the  author  prefers  to  use  the  purified  Victoria  yellow  at 
once,  and  obtains,  on  addition  to  that  substance  an  aqueous  solution 
of  the  cyanide  just  named,  the  cresyl-purpurate  of  potassa,  C9H6N6K08. 
When  dry,  this  substance,  on  being  suddenly  heated,  detonates.  A 


concentrated  solution  of  this  salt  yields,  on  being  mixed  with  a  con¬ 
centrated  solution  of  chloride  of  ammonium,  the  ammonia  salt  of  the 
new  acid — viz.,  CgH6N5(NH4)06. 

Researches  on  Sandal-Wood. — M.  Weidel. — After  referringto 
some  old  researches  on  this  subject,  the  author  states  that  he  exhaus¬ 
ted  20  lbs.  of  the  sandal-wood  shavings,  first,  with  boiling  water,  to 
which  some  caustic  potassa  had  been  added.  The  deep  red-coloured 
liquid  was  neutralised  with  hydrochloric  acid,  whereby  a  bulky  brick- 
coloured  precipitate  was  thrown  down.  This  substance  was  collected  on 
filter,  washed,  and  dried,  and  next  treated  with  ether,  the  excess  of  the 
latter  removed  by  means  of  distillation,  the  residue  diluted  with  alco¬ 
hol,  and  left  to  evaporate  by  itself.  The  author  thus  obtained, 
among  several  coloured  substances,  a  colourless  crystalline  body,  which 
is  soluble  in  boiling  alcohol.  This  substance,  not  hitherto  known, 
has  been  called  by  the  author  “  santal it  is  only  readily  soluble  in 
dilute  solutions  of  caustic  alkalies,  but  these  solutions  soon  become 
coloured  while  in  contact  with  air,  passing  from  red,  through  green, 
to  a  dirty  brown.  The  alcoholic  solution  of  santal  is  neutral  to  test 
paper,  and  is  coloured  deep  red  with  perchloride  of  iron.  Concentrated 
sulphuric  acid  dissolves  santal,  exhibiting  a  lemon-yellow  coloured 
solution ;  formula  of  the  dry  substance,  C8H603.  The  author  also 
found  a  cinnabar-red  coloured  crystalline  material,  which  he  called 
“  santaline,”  though  it  is  not  quite  identical  with  the  santalin  of 
M.  Meier;  accordingto  M.  Weidel’s  analysis,  this  santalin  is  Ci*H1204. 
It  is  probable  that  santal  is  in  some  manner  connected  with  santalin, 
but  this  point  is  a  subject  for  ulterior  investigation. 

Double  Cyanogen  Compounds. — M.  Weselsky. — This  lengthy 
memoir  is  divided  into  the  following  sedtions: — Double  cyanides, 
having  the  general  formula  BaCy2.R2Cy2;  sodiumcobaltocyanide, 
Na6C02Cy12-4H20  ;  ammoniumcobaltocyanide,  Am@C02Cyi2 ;  phenyl- 
ammoniumcobaltocyanide,  (C6H8N)6.CoCy12.  And  a  series  of  more 
and  more  complicated  bodies,  as  instance  of  which  we  quote — phenyl- 
ammoniumcobaltocyanide  phenylammonium  hydrate — 

(C6H8N)aCo2Cy12.2(CflH9NO). 

Preparation  and  Properties  of  Hydrate  of  Chloral. — M 

Thomsen. 

• 

Preparation  of  Selenic  and  Selenious  Acid. — M.  Thomsen. — 
Selenium  is  adted  upon  with  concentrated  nitric  acid,  and  the  solution 
obtained  is  evaporated  until  selenious  acid  begins  to  sublime;  the 
residue  is  dissolved  in  water.  This  solution  may  contain,  beside 
selenious  acid,  some  sulphuric  and  selenic  acid;  in  order  to  separate 
these  from  each  other,  baryta  water  is  added.  Since  selenite  of  baryta 
is  readily  soluble  in  an  excess  of  selenious  acid,  the  addition  of  baryta 
water  is  continued  until  a  small  quantity  of  the  fluid  having  been 
filtered  does  not  yield  any  longer  a  permanent  precipitate  on  the 
addition  of  some  more  baryta  water.  The  fluid,  having  been  filtered, 
is  evaporated  to  dryness  and  submitted  to  sublimation  ;  the  selenious 
acid  thus  obtained  is  quite  free  from  selenic  and  sulphuric  acids. 
Selenic  acid  is  prepared  from  this  selenious  acid  by  dissolving  the 
latter  in  water,  precipitating  this  solution  with  nitrate  of  silver  ;  the 
insoluble  selenite  of  silver  thus  obtained  is  shaken  up  with  a  mixture 
of  water  and  bromine  until  the  latter  is  in  slight  excess.  The  solution, 
having  been  filtered  and  concentrated  by  evaporation,  yields  selenic 
acid,  quite  free  from  sulphuric  or  selenious  acid. 

Simple  Method  for  Recovering  Iodine  fiom  Iodide  of  Mer¬ 
cury. — M.  Henry. — The  iodide  of  mercury  is  digested  with  water  to 
which  granulated  zinc  or  iron  borings  are  added.  A  soluble  iodide  of 
zinc  or  iron  is  obtained;  from  which  the  iodine  is  separated  by  means 
of  sulphurous  acid. 

Parachlorotoluidine. — MM.  Henry  and  Radziszewski. — The  sub¬ 
stance  is  a  solid,  hard,  brittle,  white-coloured  body,  fusing  at  85°,  and 
boiling,  without  decomposition,  at  243°. 

Contribution  to  the  History  of  Sulphuretted  Ureas. — Dr.  A. 
W.  Hofmann. — A  lengthy  and  concisely-written  memoir,  not  well 
suited  for  abstraction. 

Some  Ethers  of  Cresol. — M.  Fuchs. — The  author  describes — 
Ethylcresol,  C9H120  ;  ethylparaoxybenzoic  acid,  C9H10O3  ;  ethylen- 
cresol,  C16Hi802;  acetylcresol,  C9H10O2. 

Paratoluidine  and  Bromotoluol. — M.  Wallach. — A  critical  re¬ 
view  of  M.  Rosenstiehl’s  labours  on  this  subject. 
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Action  of  Sulphuretted  Hydrogen  upon  Hydrated  Peroxide 
and  Peroxide  of  Iron  at  the  Ordinary  Temperature  of  the  Air. — 
M.  Brescius. — The  author  has  investigated  this  reaction  by  means  of 
the  following  experiment: — Chemically-pure  hydrated  peroxide  of  iron 
was  placed  in  a  glass  tube,  and  all  the  air  expelled  by  means  of  a  cur¬ 
rent  of  carbonic  acid  gas,  which  was  made  to  pass,  previously  to 
reaching  the  tube,  through  freshly-precipitated  carbonate  of  iron  sus¬ 
pended  in  water,  in  order  to  remove  from  the  carbonic  acid  every  trace 
of  atmospheric  oxygen.  A  current  of  sulphuretted  hydrogen  (also 
free  from  air)  was  then  passed  over  and  through  the  hydrated  per¬ 
oxide  for  twenty-four  hours,  and  the  excess  of  the  latter  gas  removed 
by  a  current  of  dry  and  pure  carbonic  acid,  care  being  taken  to  bring 
the  temperature  to  50°,  in  order  simultaneously  to  dry  the  sulphuret 
obtained.  The  produCt  thus  obtained  oxidises  only  very  slowly  in 
contact  with  dry  air,  and  contains  hardly  more  than  mere  traces.  of 
free  sulphur.  The  author,  therefore,  concludes  that  the  reaction 
takes  place  according  to  Berzelius’s  view,  represented  as  follows: — 
Fe203  +  3HS  =  Fe2S3+3H0.  When  perfectly  pure  and  dry  peroxide 
of  iron  is  experimented  with  under  the  same  conditions,  no  reaction 
whatever  ensues. 

Action  of  the  Oxygen  of  the  Air  upon  Sulphuret  of  Iron. — 
M.  Wagner.— According  to  the  author,  sulphuret  of  iron  does  not, 
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when  exposed  to  air,  change  into  sulphate  or  sub-sulphate,  but  is  con¬ 
verted  into  sulphur  and  peroxide  of  iron.  Only  traces  of  sulphuric 
acid  are  formed  at  the  ordinary  temperature ;  and  only  when  more 
heat  is  applied  is  this  acid  more  abundantly  formed.  In  order  to 
prove  this  by  experiment,  monosulphuret  of  iron  was  carefully  pre¬ 
pared,  and  divided  into  three  portions.  One  of  these  was  kept  con¬ 
stantly  moist,  and  at  nearly  ioo°,  during  three  weeks.  The  second 
was  also  kept  moist,  and  left  at  the  ordinary  temperature  of  the  air. 
The  third,  after  having  been  previously  dried,  w7as,  for  three  weeks, 
left  in  contadt  with  dry  air  at  the  ordinary  temperature  [the  sulphuret 
was  dried  by  means  of  a  current  of  illuminating  gas,  at  ioo°,  since  a 
current  of  air,  dried  by  means  of  strong  sulphuric  acid,  oxidises  the 
material].  The  results  of  the  analysis  of  these  samples,  recorded 
percentically,  gave,  for — (I.)  Sulphur,  2475  ;  sulphuric  acid,  776  ;  fer¬ 
rous  oxide,  6172;  ferric  oxide,  6'xy.  (II.)  Sulphur,  2872;  sulphuric 
acid,  076 ;  ferrous  oxide,  6r5i ;  ferric  oxide,  g'2i.  (III.)  Sulphur,  2774 ; 
sulphuric  acid,  2'Sg;  ferrous  oxide,  46'43  ;  ferric  oxide,  23'24- 

Platinised  Looking-Glasses. — M.  Jouglet. — The  platinising  com¬ 
pound  is  prepared  in  the  following  manner  : — 100  grms.  of  very  thin 
platinum  foil  is  dissolved  in  aqua  regia,  the  solution  carefully  evapo¬ 
rated  to  dryness,  the  solid  chloride  next  placed  on  a  triturating  marble, 
and  gradually  mixed  with  essential  oil  of  lavender.  When  400  grms. 
of  the  latter  have  been  incorporated  with  the  chloride,  the  mixture  is 
placed  into  a  porcelain  capsule  and  left  standing  for  several  days,  the 
fluid  is  decanted  from  any  sediment,  and  filtered  as  flux.  For  the 
above-named  quantity  of  platinum,  the  following  ingredients  are 
used  : — 25  grms.  of  litharge  and  25  grms.  of  borate  of  lead,  mixed  and 
triturated  together  with  about  10  grms.  of  essence  of  lavender  ;  this 
mixture  is  next  mixed  with  the  platinising  fluid.  After  a  layer  of 
platinum  has  been  formed  upon  the  glass,  it  is  fixed  by  burning  it  in 
by  placing  the  glass  in  peculiarly-construdted  muffles. 

Depositing  Copper  upon  Cast-Iron. — M.  Weis-Kopp. — The 
pieces  of  cast-iron  are  first  placed  in  a  bath  made  of  50  parts  of  hydro¬ 
chloric  acid,  at  150  Beaume  (sp.  gr.,  I'I05),  and  1  part  of  nitric  acid ; 
next,  in  a  second  bath,  composed  of  10  parts  of  nitric  acid,  10  parts 
of  chloride  of  copper,  dissolved  in  80  parts  of  the  same  hydrochloric 
acid  as  just  alluded  to.  The  objedts  are  rubbed  with  a  woollen  rag  and 
a  soft  brush,  next  washed  with  water,  and  again  immersed  until  the 
desired  thickness  of  copper  is  deposited.  When  it  is  desired  to  give 
the  appearance  of  bronze,  the  coppered  surface  is  rubbed  with  a  mix¬ 
ture  of  4  parts  of  sal  ammoniac  and  x  each  of  oxalic  and  acetic  acids 
dissolved  in  30  parts  of  water. 
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Universal  Galvanic  Battery. —  M.  Delaurier.— The  author 
describes,  at  great  length,  and  accompanied  by  a  woodcut,  a  Bunsen 
cell  modified  by  him.  He  uses  an  impure  chromic  acid,  and  a  mixture 
of  persulphate  of  iron  and  sulphuric  acid.  How  the  impure  chromic 
acid  is  prepared  is  not  mentioned.  Instead  of  sulphuric  acid,  a  solu¬ 
tion  of  common  salt  (1  part  in  10  of  water)  is  often  applied,  and  the 
amalgamation  of  the  zinc  is  dispensed  with;  this  arrangement  appears, 
according  to  the  statements  made,  to  be  satisfactory  in  many  instances. 
The  intensity  of  the  adtion  of  the  cell  when  chromic  acid,  persulphate 
of  iron,  and  sulphuric  acid  are  used,  is  very  great,  and  the  vapours 
of  hyponitric  acid,  so  deleterious  with  the  Bunsen  cells,  are,  of  course, 
avoided. 

Gases  in  Arable  Soil. — M.  Herve-Mangon. — Akin  to  most  porous 
substances,  arable  soil  has  the  property  of  condensing  gases.  The 
author  finds  that  the  quantity  of  gases  thus  condensed  varies  in  bulk 
(for  the  same  quantity  of  soil)  from  2  to  10  volumes  of  gas. 

Railway  from  Arequipa  to  Puno  and  Cusco  (Peru). — The 
highest  point  above  sea  level  of  this  railroad  is  4633  metres  (15,096 
English  feet)* — that  is  to  say,  more  than  twice  the  height  above  the 
level  of  the  sea  that  any  existing  railroad  has  reached.  At  the  altitude 
just  named,  the  air  is  only  half  as  dense  at  the  surface  of  the  ocean; 
in  other  words,  when  the  average  height  of  the  barometer  at  the  last- 
named  surface  is  taken  at  28  inches  at  the  height  alluded  to,  its 
average  reading  will  be  only  14  inches. 
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This  periodical  is  published  at  irregular  intervals  of  time,  in 
volumes  containing  from  six  to  twelve  sheets  8vo.  The  editor,  Dr.  E. 
H.von  Baumhauer,  the  Secretary  of  the  Holland  Society  of  Sciences  at 
Haarlem,  is  assisted  by  a  number  of  eminent  scientific  men.  This 
volume  contains  the  following  original  papers  and  memoirs: — 

Observations  on  the  Periodical  Errors  of  Micrometer  Screws 
made  During  the  Latest  Re-Arrangement  of  the  Astro¬ 
nomical  Observatory  of  Leyden  University. — M.  F.  Kaiser. 

Improved  Method  of  Diredt  Estimation  of  Iron  in  the  State 
of  Peroxide  by  means  of  Hyposulphite  of  Soda. — M.  A.  C. 
Oudemans,  jun. — Reserved  for  full  translation,  since  it  bears  upon  an 
important  subjedt. 

Synthesis  of  Terephthalic  Acid. — M.  A.  C.  Oudemans. — After 
referring  to  the  labours  of  M.  Carius  on  the  subjedt  of  the  produdts  of 
the  oxidation  of  benzol,  the  author  states  that  he  found  that,  beside 
formic  and  phthalic  acids,  there  is  also  formed  terephthalic  acid, 
C8H604.  The  quantity  obtained  of  that  substance  is,  however,  very 
small.  The  preparation,  and  some  of  the  readtions  of  this  acid,  are 
described  at  great  length. 

*  The  height  of  Mont  Blanc  is,  according  to  Tralles,  14793* 


Specific  Gravity  of  some  Saline  Solutions. — M.  A.  C.  Oude¬ 
mans.— -This  paper  contains  a  series  of  tabulated  results  of  the  specific 
gravity  of  aqueous  solutions  of  the  following  salts: — Crystallised 
sulphate  of  magnesia,  at  140,  and  in  quantities  of  from  1  to  40  per  cent 
of  the  quantity  of  water ;  crystallised  nitrate  of  magnesia,  at  140,  and 
in  quantities  of  from  1  to  4g  per  cent  of  the  quantity  of  water ;  crys¬ 
tallised  chloride  of  magnesium,  Mg"Cl2+6aq,  at  140,  and  in  quantities 
of  from  1  to 48 per  cent  of  the  quantity  of  water;  crystallised  nitrate  of 
of  manganese,  at  8°,  and  in  quantities  of  from  1  to  71  per  cent  of  the  quan¬ 
tity  of  water;  crystallised  acetate  of  lead,  at  14°,  and  in  quantities  of  from 
I  to  33  per  cent  of  the  quantity  of  water;  crystallised  nitrate  of  zinc, 
at  140,  and  in  quantities  of  from  1  to  50  per  cent  of  the  quantity  of 
water. 

Application  of  Avogadro’s  Theorem  to  Chemistry. — Dr.  J.  W. 
Gunning. 

Albuminous  Substances  of  the  Blood. — Dr.  Heynsius. — A 
lengthy  and  very  valuable  chemico-physiological  memoir. 

General  Registering  Apparatus.  —  Dr.  Heynsius. —  To  this 
paper  is  added  an  engraving,  essential  for  the  proper  understanding 
of  the  subjedt. 

Means  of  Preserving  Wood  from  being  Attacked  by  the 
Teredo  Navalis. — Dr.  E.  H.  von  Baumhauer. — This  paper,  too 
lengthy  for  useful  abstraction,  contains  the  results  of  experiments 
made  with  various  kinds  of  wood,  among  these  several  samples 
brought  on  purpose,  from  the  Netherlands’  West  Indies;  as  well  as 
the  results  of  impregnating  European  wood  with  various  preservative 
and  other  substances.  The  main  result  is  that,  among  the  latter, 
creosoting  is  the  only  adtive  agent,  provided  the  creosote  applied  con¬ 
tains  a  large  quantity  of  carbolic  acid  and  the  impregnation  be  com¬ 
plete. 

Absolute  Expansion  of  Mercury  according  to  M.  Regnault’s 
Experiments. — M.  Bosscha. 

Method  of  Analysis  of  Milk. — Dr.  E.  H.  von  Baumhauer. — 
A  valuable  and  extensive  memoir  on  this  subjedt,  but,  owing  to  the 
engravings  and  large  number  of  tabulated  forms  added,  not  suited  for 
useful  abstraction. 

Nature  of  the  Fluids  Enclosed  in  some  Minerals. — MM. 
Vogelsang  and  Geissler. 

Mineral  Oils  of  the  Netherlands’  East  Indian  Possessions. — 
Dr.  E.  H.  von  Baumhauer.— A  very  valuable  memoir  not  only  for  the 
knowledge  it  contains  on  the  subjedt,  but  owing  to  its  containing  com¬ 
pilations  from  an  immense  number  of  analyses  and  researches  on 
mineral  oils  dispersed  through  a  large  number  of  periodicals. 

Extent  of  Surface  Occupied  by  the  Deposits  of  the  Various 
Geological  Formations  in  the  Netherlands. — M.  Hartogh  Heys 
van  Zouteveen. — From  this  paper,  we  learn  that  the  following  geo¬ 
logical  formations  are  found  in  the  kingdom  above  named: — Jurassic 
terrain  ;  cretaceous  terrain  ;  tertiary  formation  ;  quartair  formation, 
sub-divided  into  diluvium  and  modern,  or  recent  formations.  The 
extent  of  each,  and  of  every  distindt  species  thereof,  is  accurately  ex¬ 
hibited  ;  the  curious  result  arrived  at  is  that  gg'g  per  cent  of  the  soil 
of  the  Netherlands  belongs  to  the  quartair  formation,  while  all  the 
rest  occupies  only  obout  o-j  of  the  entire  surface  (3,283,927  hectares, 
fully  more  than  13,000  English  square  miles.  No  other  country  on 
the  face  of  the  globe  presents  a  similar  physical  constitution. 

Periodical  Evolution  of  Gas  in  the  Protoplasma  of  the  Living 
Arcellae. — M.  Hartogh  Heys  van  Zouteveen. 

Electrical  Irritation  of  Amibae  and  Arcellae,— M.  Hartogh  Heys 
van  Zouteveen. 

Estimation  of  the  Velocity  by  which  a  Luminous  Ray  is 
Carried  Forward  through  a  Moving  Medium. — M.  Hoek. 

Refraction  and  Dispersion  of  Flint  Glass,  Crown  Glass, 
Quartz,  and  Iceland  Spar. — MM.  van  der  Willigen. 


NOTES  AND  QUERIES. 


Detection  of  Fatty  Oils  from  Seeds  of  Cruciferae. — With  re¬ 
ference  to  the  method  for  detecting  these  oils  by  boiling  with  caustic 
potassa  in  a  silver  capsule,  M.  Grehaut  is  probably  not  aware  that  his 
process  is  no  novelty.  It  was  known  in  England  prior  to  the  year  1861, 
and  is  described  in  a  work  bearing  that  date. — J.  W.  Slater. 

Test  for  Soaps.— In  the  Chemical  News  (vol.  xx.,  p.  44),  Profes¬ 
sor  Schulze  proposes  to  estimate  the  goodness  of  soaps  by  observing 
the  relative  quantities  required  to  unharden  a  standard  sample  of 
water— an  inversion,  in  fadt,  of  Clarke’s  water-test.  The  proposed 
method  takes  for  granted  (tacitly,  at  least)  that  the  most  caustic  soap 
(i.e.,  the  one  containing  the  largest  amount  of  alkali)  is  necessarily  the 
best— a  totally  false  assumption.  A  soap  may  be  bad  from  presence 
of  sophistications,  from  imperfedt  saponification,  or  from  either  excess 
or  deficiency  of  alkali ;  and  it  is  galled  good  only  when,  in  addition  to 
being  genuine  and  thoroughly  “cooked,”  it  contains  alkali  and  fat  duly 
balanced,  such  balance  varying  according  to  the  purpose  in  view. 
Professor  Schulze’s  test  might  place  an  adulterated  but  caustic  soap 
upon  the  same  level  with  one  genuine  but  mild,  or  might  even  lead  us 
to  prefer  the  former. — J.  W.  Slater. 

Fermentation  of  Sugar. — (Answer  to  John  Bowring.) — Alcoholic 
fermentation,  upon  which  you  have  fixed  your  ideas,  is  not  the  only 
fermentation  of  the  sugar-refinery,  ladtic  and  acetic  fermentations 
being  quite  as  prevalent.  My  experience  does  not  enable  me  to  say 
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whether  hydric  sulphide  actually  produces  fermentation  of  either  kind 
in  sugar  solutions,  but  it  most  unquestionably  favours  fermentation. 
You  surely  do  not  require  instructions  for  the  preparation  of  hydric 
sulphide.  You  seem  to  forget  that  the  sulphide  referred  to  is  generated 
in  the  solution,  not  introduced  after  having  been  generated  in  a 
separate  apparatus. — W.  A. 

Estimating  Manganese  by  Bunsen’s  Method. — The  following 
note  has  been  sent  us  by  Mr.  Edward  Sherer,  as  an  addition  to  his 
paper  “  On  the  Estimation  of  Peroxide  of  Manganese  in  Manganese 
Ores  ”  (Chemical  News,  vol.  xx.,  p.304).  He  there  stated  that  in 
estimating  the  manganese  by  the  method  of  Bunsen,  the  iodine  solu¬ 
tion  gave  higher  results  after  standing  twenty-four  hours  than 
before.  He  now  adds: — These  higher  results  are  caused  by  the 
liberation  of  iodine  by  spontaneous  decomposition  of  hydriodic 
acid,  set  free  by  hydrochloric  acid,  distilled  over  during  the  process,  as 
the  following  experiment  shows : — A  few  drops  of  hydrochloric  acid 
were  added  to  a  solution  of  iodide  of  potassium.  The  solution  re¬ 
mained  for  some  hours  colourless,  but,  after  standing  twenty-four 
hours,  had  become  quite  yellow,  and  was  found  to  contain  free  iodine 
sufficient  to  indicate  8  per  cent  of  peroxide  of  manganese  when 
titrated  with  hyposulphite. 


MEETINGS  FOR  THE  WEEK. 


Monday,  Jan.  31st.— Medical,  8. 

- •  London  Institution,  4. 

Tuesday,  Feb.  1st. — Royal  Institution,  3.  Prof.  Humphry,  “On  the 
Architecture  of  the  Human  Body.” 

- -  Institution  of  Civil  Engineers,  8 

Wednesday,  2nd. — Society  of  Arts,  8. 

-  Pharmaceutical,  8 

Thursday,  3rd. — Royal  Institution^.  Prof.  Odiing,  “  On  Chemistry.” 

- -  London  Institution,  7.30. 

- -  Royal,  8.30 

-  Chemical,  8 

-  Royal  Society  Club,  6. 

Friday,  4th. — Royal  Institution,  8.  Mr.  Ruskin,  “  On  Verona  and  its 
Rivers.” 

-  Geologists’  Association,  8. 

Saturday,  5th. — Royal  Institution,  3.  Mr.  Scott,  “  On  Meteorology.” 


TO  CORRESPONDENTS. 


***  Vol.  XX.  of  The  Chemical  News,  containing  a  copious  index, 
is  now  ready,  price  ns.4d.,  by  post,  11s.  iod.,  handsomely  bound  in 
cloth,  gold-lettered.  The  cases  for  binding  may  be  obtained  at 
our  office,  price  is.  6d.  Subscribers  may  have  their  copies  bound 
for  2s.  6d.  if  sent  to  our  office,  or,  if  accompanied  by  a  cloth  case, 
for  is.  Subscribers  wishing  to  complete  their  sets  of  volumes 
are  requested  to  apply  to  the  publisher,  who  will  give  them 
information  respecting  scarce  numbers  and  volumes.  Vol.  xxi. 
commenced  on  January  7th,  and  will  be  complete  in  twenty-six 
numbers. 

Erratum. — The  Lat.  N.  of  Nantes  was  stated  in  our  last  number  to  be 
about  46°  instead  of  470  13'  N. 

W.  L.— You  had  better  advertise  for  the  information  you  require. 

J.  W •  Slater. — Received  with  thanks. 

Pb. — We  are  not  aware  of  any  method  which  will  practically  separate 
lead  and  zinc  on  the  large  scale  other  than  those  contained  in  Crookes 
and  Rbhrig’s  “  Metallurgy,”  which  you  quote.  A  method  of  separating 
small  quantities  of  lead  from  much  zinc,  without  having  recourse  to 
the  costly  subsidence  method  used  at  Vielle  Montagne,  would  be  of  the 
highest  importance. 
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KERL’S  METALLURGY,  BY  CROOKES  AND  ROHRIG. 
Complete  in  3  vols.,  8vo.,  with  625  woodcuts,  price  £4  19s. 

radtical  Treatise  on  Metallurgy,  adapted  from 

the  last  German  edition  of  Professor  Kerbs  “  Metallurgy,”  by 
William  Crookes,  F.R.S.,  &c.,  and  Ernst  Rohrig,  Ph.D.,  M.E. 
Each  volume  may  be  had  separately — 

Vol.  I.,  comprising  Lead,  Silver,  Zinc,  Cadmium,  Tin,  Mercury, 
Bismuth,  Antimony,  Nickel,  Arsenic,  Gold,  Platinum,  and  Sulphur, 
with  207  Woodcuts,  price  31s.  6d. 

Vol.  II.,  Copper  and  Iron,  with  273  Woodcuts,  price  36s. 

Vol.  III.,  comprising  Steel  and  Fuel,  with  a  copious  Supplement 
and  145  Woodcuts,  price  31s.  6d. 

London:  Longmans,  Green,  and  Co.,  Paternoster  Row. 

GANOT’S  PHYSICS,  BY  PROFESSOR  ATKINSON. 

In  post  8vo.,  pp.  900,  with  Plate  and  698  Woodcuts,  price  15s. 

The  Fourth  Edition,  Revised  and  Enlarged. 

ementary  Treatise  on  Physics,  Experimental 

and  Applied,  for  the  use  of  Colleges  and  Schools.  Translated 
and  edited  from  Ganot’s  “Elements  de  Physique”  (with  the  Author’s 
sanction)  by  E.  Atkinson,  Ph.D.,  F.C.S.,  Professor  of  Experimental 
Science,  R.  M.  College,  Sandhurst. 

London  :  Longmans,  Green,  and  Co.,  Paternoster  Row. 


PRACTICAL  CHEMISTRY. 

Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 

r.  Henry  Matthews,  F.C.S.,  is  prepared 

to  give  Instruction  in  all  branches  of  PRACTICAL 
CHEMISTRY,  particularly  in  its  application  to  MEDICINE, 
AGRICULTURE,  and  COMMERCE. 

The  Laboratory  is  open  daily,  except  Saturday,  from  ten  to  five 
o’clock;  on  Saturday,  from  ten  till  one  o’clock. 

Mr.  Matthews  is  also  prepared  to  undertake  ANALYSES  of  every 
description. 

For  Particulars  and  Prospectuses,  apply  to  Mr.  Henry  Matthews, 
the  Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 


nstrudlion  in  Practical  Chemistry  for  Students 

resident  in  the  South  of  London. 

Dr.  JOHN  MUTER,  M.A., 

Continues  to  receive  Pupils  at  his  Laboratory,  whom  he  instructs  in 
all  branches  of  Practical  Chemistry  on  moderate  terms. 

Medical  and  Pharmaceutical  Students  successfully  prepared  for 
their  Examinations  in  a  short  Course  of  Evening  Lessons.  Special 
Instruction,  also,  in  the  Microscopical  and  Chemical  Examination  of 
Articles  of  Food  and  Drink. 

Every  kind  of  Analysis  Carefully  and  Promptly  Executed.  Analyses 
for  the  Profession  at  Half  Fees. 

New  Kennington  Institute,  289,  Kennington  Road. 


nstrudlion  in  Practical  Chemistry  and  Evening 

Classes  for  the  Study  of  Chemistry,  Botany,  Materia  Medica,  &c. 

TO  PHARMACEUTICAL  AND  OTHER  STUDENTS. 

Mr.  J.  C.  BRAITHWAITE,  for  thirteen  years  Principal  Instruc¬ 
tor  in  the  Laboratories  of  the  Pharmaceutical  Society  of  Great 
Britain,  and  Demonstrator  of  Practical  Pharmacy,  Pharmaceutical 
Latin,  &c.,  wishes  to  inform  his  old  Pupils  and  others  that  he  con¬ 
tinues  to  devote  his  whole  attention  to  Education. 

The  Session  1869 — 1870  will  commence  on  the  4th  of  October,  when 
Mr.  BRAITH WAITE’S  Laboratory,  which  has  been  enlarged, 
will  be  re-opened  at  10  a.m.  for  Instruction  in  Practical  Chemistry  as 
applied  to  Pharmacy,  Medicine,  Analysis,  &c.  Pupils  can  enter  at 
any  period.  Terms  moderate. 

THE  CHEMICAL  and  TOXICOLOGICAL^  CLASS  meets  as 
usual  every  Monday  and  Thursday  evening,  at  8  p.m.,  commencing 
October  4th. 

The  LATIN  CLASS  for  the  reading  of  the  Pharmacopoeia,  Physi¬ 
cians’  Prescriptions,  &c.,  every  Tuesday  and  Friday  evening,  at  8  p.m., 
commencing  October  5th. 

The  BOTANICAL  and  MATERIA  MEDICA  CLASS,  every 
Wednesday  and  Saturday  evening,  at  8  p.m.  The  usual  EXCUR¬ 
SIONS  for  the  STUDY  of  PRACTICAL  BOTANY  will  be  con¬ 
tinued  every  Saturday  until  further  notice. 

Fee  to  either  of  the  above  Classes,  Half-a-Guinea  per  Month;  to 
the  Botanical  Excursions  only,  Plalf-a-Guinea  per  Eight  Lessons. 
Pupils  can  enter  at  any  period. 

Gentlemen  Privately  Prepared  for  the  Examinations  of  the  Pharma¬ 
ceutical  Society,  &c.,  the  “Special  Examination  for  Chemists  in 
Business,”  and  for  the  “  Modified  Examination  for  Assistants.” 

All  Fees  must  be  payable  in  advance. 

Letters  of  inquiry  should  be  accompanied  with  a  stamped  envelope. 
Address,  54,  Kentish  Town  Road,  N.W. 

Mr  Braithwaite  receives  a  few  Pupils  to  Board  in  his  house. 
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NOTES  FROM  THE  LABORATORY 

OF  A 

SUGAR  REFINERY. 

By  WILLIAM  ARNOT,  F.C.S. 

(Continued  from  p.  37.) 

VIII.  Char  “  Diseases.-” 

The  “  diseases”  to  which  animal  charcoal  is  subject  are 
very  varied  in  their  nature,  and  proceed  from  widely 
different  causes.  Upon  this  subject  some  very  erroneous 
ideas  are  entertained  by  many  of  our  refiners,  as  well  as 
by  scientific  men.  The  manner  in  which  certain  specifics 
have  been  recommended  and  employed,  with  a  view  to 
cure  almost  every  variety  of  “  disease,”  testifies  to  the 
truth  of  the  assertion.  It  is  the  writer’s  intention  in  this 
note  briefly  to  notice  the  several  diseases  which  have 
come  under  his  own  observation,  and  with  the  cause  and 
cure  of  which  he  has  had  more  or  less  to  do. 

I.  Deficiency  of  Carbon. — This  is  a  very  serious  defedt, 
and  one  much  more  prevalent  than  might  be  supposed,  con¬ 
sidering  that,  in  certain  classes  of  refineries,  the  carbon 
increases,  rather  than  diminishes,  by  continued  use.  A 
good  working  char  should  contain  from  9  to  11  per  cent 
of  carbon  ;  when  it  falls  below  g,  some  agency  is  at  work 
which  ought  at  once  to  be  enquired  into.  Faulty  slides 
or  joints  will  be  admitting  air  to  the  ignited  char  in  the 
kilns  or  coolers  :  or  the  system  may  be  such  that  the  char 
has  to  pass  through  the  air  on  its  way  from  the  kilns  to 
the  coolers  :  in  either  case,  a  portion  of  the  carbon  is 
oxidised,  and  the  proportion  consequently  reduced.  Or 
the  re-burning  may  be  conducted  at  too  high  a  tempera¬ 
ture,  a  readtion  taking  place,  in  consequence,  between  the 
carbon  and  water — the  latter  being  decomposed,  and  com¬ 
pounds  of  the  former  formed  ;  or,  further,  deficiency  of 
carbon  may  arise  from  the  use  of  sugars  containing  large 
proportions  of  sulphates  and  sulphites,  as  indicated  in 
Note  III.  Th  e  cause  discovered,  the  cure  is  simple — 
have  the  kilns  repaired,  or  renewed  ;  re-burn  at  a  more 
moderate  temperature  ;  avoid  the  use  of  sugars  impreg¬ 
nated  with  sulphates  and  sulphites.  Of  course,  attention 
to  these  points  cannot  restore  the  carbon  already  gone, 
but  will  prevent  a  further  redudtion  of  this  valuable  agent ; 
the  carbon  may,  indeed,  increase,  but  it  is  questionable 
whether  the  increase  will  improve  the  quality  of  the  char. 
The  want  of  carbon  is  one  of  the  worst  diseases  incident 
to  animal  charcoal — the  reduction  of  that  agent  from 
9  or  10  per  cent  to  6  or  7  means  a  redudtion  in  decoloura- 
tive  power  very  much  greater  than  these  figures  indicate  ; 
the  preservation,  of  the  carbon  ought,  therefore,  to  be  a 
special  study  of  the  refiner.  The  writer  has  before  him 
at  the  present  moment  a  sample  of  char  from  a  working 
stock  of  several  hundred  tons,  containing  under  5  per  cent 
of  carbon  ;  how  a  refinery  with  such  a  char  stock  can 
yield  a  profit  to  the  refiner  is  more  than  he  can  guess. 

2.  Excess  of  Carbon. — As  already  indicated,  the  carbon 
usually  increases  by  continued  use  ;  in  some  refineries, 
this  increase  is  rapid  and  great,  so  great,  indeed,  as  to 
.amount  to  a  “  disease.”  This  disease  may  arise  from 
.defective  washing,  or  from  the  use  of  water  containing 
considerable  quantities  of  vegetable  matter.  The  deposit 
of  carbon,  by  the  decomposition  of  organic  matter  in  the 
process  of  re-burning,  clogs  up  the  pores  of  the  char,  just 
as  any  other  impurity  does;  its  injurious  adtion  ends 
there,  however,  having  no  adtive  deleterious  ^$ion  in 
itself,  as  some  other  impurities  have. 


3.  Oxide  of  Iron. — The  presence  of  this  agent  in  any 
considerable  quantity  may  well  be  considered  a  “  disease  ”  : 
it  is  most  injurious  and  potent  in  its  adtion.  The  faintest 
tiace  of  iron  in  the  refined  produdt  at  once  manifests 
itself  on  the  addition  of  tannic  acid  or  tea  ;  and  so  in¬ 
jurious  to  the  commercial  value  of  the  sugar  is  the  pre¬ 
sence  of  even  the  minutest  quantity  of  that  agent,  that 
its  avoidance  is  worth  any  expenditure  of  care  and  cash 
on  the  part  of  the  refiner.  Iron  may  accumulate  in  char 
from  various  causes. — in  the  process  of  re-burning  there 
is,  no  doubt,  a  slight  and  unavoidable  increase,  but,  with 
care,  this  need  not  be  serious ;  if,  however,  defedtive 
kilns  and  careless  manipulators  are  employed,  this  may 
prove  a  very  fruitful  source  of  iron.  Here,  therefore,  is 
another  inducement  to  the  refiner  to  attend  to  the  careful 
maintenance  of  his  re-burning  apparatus.  But  a  more 
general  source  of  iron  is  to  be  found  in  the  adtion  of  sour  or 
acid  “washings,”  “scum-waters,”  &c.,  upon  unpainted 
or  defectively  painted  cisterns,  moulds,  &c.  These 
“washings”  impregnated  with  iron  are  used  in  dissolving 
raw  sugars,  or  are  concentrated  and  run  through  fresh  char  ; 
a  portion  of  the  iron  is  extracted  by  the  char  and  is  read}’ 
to  be  given  up  to  the  first  acid  liquor  that  follows. 
There  is  thus  a  constant  addition  and  abstraction 
of  iron,  which  become  about  equal  when  about  07 
per  cent  of  oxide  has  been  incorporated  with  the  char. 

A  thorough  system  of  painting,  with  the  avoidance 
of  acid  liquors,  waters,  &c.,  as  far  as  practicable,  is 
recommended.  A  portion  of  the  iron  may  be  removed 
from  char  suffering  from  this  disease  by  the  use  of 
dilute  hydric  chloride  and  some  other  agents  ;  but,  as 
this  subject  wil  be  treated  of  in  a  separate  note,  it  need 
not  be  the  subjedt  of  further  remark  here. 

4.  Lime. — Accumulations  of  this  agent  in  the  pores  of 
the  char  reduces  the  potency  of  the  char  as  a  decolouriser, 
and  may  otherwise  injuriously  affedt  the  sugar  liquors 
passing  through  it.  This  is  not  a  disease  very  common 
in  this  country — at  least,  not  to  any  serious  extent. 
Several  refiners,  fancying  their  char  was  loaded  with  this 
agent,  have  expended  large  sums  upon  curative  processes, 
but  generally  to  no  purpose,  as  the  lime  was  more  usually 
found  to  be  deficient  than  excessive.  Beanes’s  most  ad¬ 
mirable  process  for  the  removal  of  lime  from  char  has,  to 
a  certain  extent,  failed  in  this  country — not  from  any 
defedt  in  the  process,  but  from  a  want  of  the  material  to 
operate  upon.  A  more  ingenious  and  trustworthy  process 
for  the  removal  of  excess  of  lime  could  not  well  be  devised  ; 
and,  on  the  Continent,  where  lime  rapidly  accumulates  in 
the  char  in  the  process  of  refining  “  beet,”  the  patent 
process  would  yield  most  excellent  results.  The  writer 
has,  on  more  than  one  occasion,  had  cause  to  feel  sur¬ 
prise  at  statements  made  about  Mr.  Beanes’s  system, 
especially  by  chemists.  It  was  defedtive  because  you 
could  not  wash  the  char  free  from  acid  ;  could  not  regu¬ 
late  the  supply  of  gas  to  the  requirements  of  the  char  ;  and 
other  statements  have  been  made,  which  simply  show 
that  the  process  was  never  understood  by  the  parties 
making  them.  The  process  is  free  from  all  such  objec¬ 
tions,  and,  where  lime  exists  in  such  excessive  proportion 
as  to  render  its  removal  desirable,  no  fear  need  be  enter¬ 
tained  with  regard  to  the  application. 

5.  Overburned  Char. — Char  that  has  been  repeatedly 
overburned  contradts — shrivels  up,  so  to  speak;  the  pores 
become  smaller,  or  cease  to  exist.  This  is  a  serious  defedt, 
and  one  which  cannot  be  remedied. 

6.  Glazed  Char. — The  glazing  of  char  has  been  at¬ 
tributed  to  several  causes  by  different  writers;  but  the 
author  although  he  has  given  some  attention  to  the  subjedt 
is  by  no  means  satisfied  as  to  the  real  cause  or  causes. 
Friction  may  have  something  to  do  with  it;  but  this  is 
not  the  initial  cause  :  defedtive  washing  will  be  more 
likely  to  account  for  it.  That  glazing  is  injurious  to  the 
char  is  beyond  question  :  when  chars  become  very 
highly  glazed,  their  depolourative  power  is  more  or  less 
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7.  It  is  only  necessary  to  indicate  that  two  or  more  of 
the  above  diseases  may  obtain  at  the  same  time,  and  that 
complication  of  diseases  renders  successful  treatment  very 
difficult  of  attainment. 

(To  be  continued). 


ON  THE  TECHNICAL  ANALYSIS  OF  SOAP.* 

By  M.  GASTON  TISSANDIER. 

The  name  of  soap  is  given  to  true  salts  formed  by  com¬ 
bining  fatty  acids  (oleic,  margaric)  with  alkalies,  such  as 
soda  or  potash.  The  quality  of  a  soap  is  ascertained  by 
determining  the  proportion  of  fatty  acid  and  alkali  which 
it  contains,  and  also  the  foreign  substances — such  as 
chlorides,  alkaline  sulphates,  moisture,  &c. — which  always 
occur  in  varying  proportions. 

Fatty  Acids.— Dissolve  5  grms.  of  the  soap  in  question 
in  i  a  litre  of  distilled  water  heated  in  a  porcelain  capsule  ; 
when  dissolved,  add  a  slight  excess  of  dilute  sulphuric 
acid,  and  let  it  boil  for  some  minutes,  so  that  the  fatty 
acids  may  become  separated  and  float  upon  the  liquid. 
To  weigh  the  fatty  acids,  cool  them,  and  they  will 
form  a  cake  of  grease,  which  must  then  be  fused,  in 
order  to  dry  them,  in  a  small  tared  porcelain  capsule  ; 
this  capsule,  when  again  weighed,  will  give  the  amount 
of  fatty  acids  corresponding  to  5  grms.  of  soap. 

Wax  may  also  be  used  to  facilitate  the  weighing. 
After  the  first  part  of  the  operation  has  been  performed, 
and  the  fatty  acids  are  floating,  add  7  grms.  of  white  wax, 
which  will  melt  and  mingle  with  them  ;  cool  the  whole, 
take  out  the  cake  of  wax,  and  weigh  it,  previously  drying 
it  between  double  filtering  papers.  The  excess  of  weight 
gives  the  proportion  of  fatty  acids. 

Ash, — Soda. — Calcine,  at  red  heat,  5  grms.  of  soap  in  a 
platinum  capsule.  Weigh  the  ash  thus  obtained,  and 
dissolve  it  in  200  c.c.  of  distilled  water  ;  determine  the 
proportion  of  soda  in  100  c.c.  by  means  of  normal  sul¬ 
phuric  acid  (alkalimetric  standard),  evaporate  to  dryness, 
and  notice  the  adtion  of  bichloride  of  platinum  upon  the 
residue  dissolved  in  water,  to  ascertain  whether  it  consists 
of  potash  or  soda.  The  estimation  of  the  soda  may  be 
verified  by  diredly  taking  the  alkalimetric  standard  of  the 
soap  (5  grs.). 

Chloride  of  Sodium. — Estimate  the  chlorine  in  50  c.c. 
of  the  solution  with  the  standard  silver  solution. 

Sulphate  of  Soda. — The  sulphuric  acid  is  estimated  in 
the  remaining  50  c.c.  of  the  solution  with  chloride  of 
barium. 

Non-Saponified  Fatty  Bodies. — These  also  occur  in 
soap,  and  may  be  detedted  as  follows : — Dry  5  grms.  of 
soap  at  iio°,  after  which  treat  it  with  common  ether. 
Agitate  it  with  that  liquid  in  a  flask,  filter  it,  wash  with 
ether,  and  evaporate  the  solution  at  ioo°;  the  residue 
will  be  the  non-saponified  fatty  bodies.  The  ether  may, 
perhaps,  dissolve  a  little  of  the  soap  ;  it  must,  therefore, 
be  ascertained  that  the  residue  is  really  fat — melt  it,  and 
try  whether  it  will  soil  glazed  paper. 

Non-Saponified  Carbonate  of  Soda. — Cut  5  grms.  of 
soap  into  small  fragments,  and  treat  them  with  boiling 
alcohol,  which  does  not  dissolve  carbonate  of  soda. 
Filter,  and  treat  the  insoluble  residue  with  alcoholic 
acetic  acid,  which  dissolves  the  carbonate  of  soda  without 
adting  on  the  sulphate  of  soda  and  chloride  of  sodium. 
The  acetic  solution,  evaporated  to  dryness  and  calcined, 
leaves,  as  a  residue,  carbonate  of  soda.  Weigh  it,  and, 
if  verification  be  required,  take  its  alkalimetric  standard. 

Glycerine. — Dissolve  5  grms.  of  soap  in  boiling  water, 
decompose  it  with  dilute  sulphuric  acid,  and  separate  the 
isolated  fatty  acids  by  decantation.  The  liquid,  which  is 
completely  neutralised  by  the  carbonate  of  soda,  is  now 
evaporated  to  dryness  over  a  water-bath  at  ioo°  C. ;  the 
residue,  composed  of  sulphate  of  soda  and  glycerine,  is 
taken  up  by  alcohol,  which  dissolves  only  the  latter  ;  it  is 


then  filtered  and  evaporated  to  dryness,  when  the  residue 
will  be  glycerine.  This  is  again  taken  up  by  alcohol,  re¬ 
evaporated,  and  the  residue  again  weighed,  after  ascertain¬ 
ing  that  it  possesses  all  the  properties  of  glycerine. 

Water. — Cut  the  soap  into  thin  slices  ;  weigh  5  grms., 
and  dry  them  on  a  stove  at  120°  C. 


Composition  of  Various  Kinds  of  Soap. 


Substances  estimated. 

I. 

II. 

III. 

IV. 

W  ater . 

46-12 

24-76 

I7'55 

14-09 

Soda . 

4-g8 

7'3° 

8-48 

gor 

Fatty  acids 

37'99 

64-50 

71'45 

74-68 

Chloride  of  sodium.. 

6  30 

3-12 

2*  J  2 

2"00 

Sulphate  of  soda 

0-72 

0-52 

0-40 

0-22 

Fatty  bodies 

1*00 

— 

— 

— 

Glycerine . 

2-89 

— 

— 

— 

Total 

lOO'OO 

IOO'OO 

ioo-oo 

IOO-QO 

ON  MICROSCOPICAL  MANIPULATION.* 

By  W.  T.  SUFFOLK,  F.R.M.S. 

(Continued  from  p.  39). 


The  subject  of  drawing  materials  is  of  some  little 
importance,  and,  as  it  is  not  treated  upon  in  any 
microscopical  work,  a  few  remarks  may  not  be  out  of 
place. 

Probably  no  material  is  capable  of  representing 
elaborate  microscopical  subjects  with  so  much  truth 
as  water-colour.  When  used  with  all  the  appliances 
of  the  modern  school  of  painting,  both  colour  and 
texture  can  be  very  closely  imitated  by  skilful  artists  ; 
but  few  have  turned  their  attention  to  this  subject ; 
and,  as  the  process  is  costly  and  not  easy  to  acquire 
without  a  considerable  amount  of  study,  the  use  of 
this  mode  of  representation  will,  in  all  probability, 
be  very  limited.  Those  who  possess  the  requisite 
skill  are  strongly  recommended  to  make  use  of  it. 
Even  as  pictures,  groups  of  aquatic  animals  and 
plants  are  quite  as  beautiful,  both  in  form  and 
colour,  as  flower  compositions ;  and  no  other  means 
of  delineation,  excepting  the  still  more  difficult  art 
of  oil-painting,  can  approach  the  truth  of  a  highly- 
finished  water-colour  drawing.  Unfortunately,  at 
present,  no  means  exist  of  re-producing  these  beauti¬ 
ful  pictures,  as  their  extreme  delicacy  places  them 
beyond  the  powers  of  chromo-lithography. 

The  effeCt  of  outline  sketches  is  much  improved 
by  the  judicious  employment  of  tints  of  water-colour  ; 
and  this  is  by  no  means  a  difficult  process,  as  it  is  a 
mere  matter  of  laying  on  colour;  while,  in  painting 
proper,  quite  as  much  is  done  by  taking  off  paint  as 
by  putting  it  on,  and  also  every  advantage  taken  of 
the  texture  of  both  paper  and  pigment. 

Pencil  drawing  is  particularly  useful  for  micro¬ 
scopical  purposes.  Fine  lines  can  readily  be  made, 
and  the  shading  is  capable  of  much  refinement,  so 
that  very  delicate  tissues  can  be  faithfully  delineated. 
Unless  the  drawing  consists  entirely  of  fine  lines 
without  shaded  tints,  the  use  of  hot-pressed  or  per¬ 
fectly  smooth  paper  is  not  to  be  recommended,  but 
one  having  a  small,  fine  grain  is  to  be  preferred. 
The  paper  should  always  be  supported  behind  on 
some  hard  substance,  otherwise  the  pencil-point  will 
cut  in,  the  line  be  difficult  to  rub  out,  and  also  much 
of  the  power  of  guiding  the  pencil  lost.  For  delicate 


*  Moniteuv  Scientifique. 


*  The  substance  of  a  course  of  ledtures  delivered  to  the  members, 
of  the  Quekett  Microscopical  Club,  January — April,  1869. 


Chemical  News, 

Feb.  4,  1870. 

drawings,  a  piece  of  thick  plate-glass  makes  an  admi¬ 
rable  drawing-board.  The  blocks  or  solid  sketch-books 
so  much  used  in  out-door  sketching,  when  made  of  a 
suitable  paper,  are  particularly  pleasant  and  con¬ 
venient  to  draw  upon.  For  shading,  the  pencil  should 
not  be  cut  to  a  sharp  point,  but  rather  kept  square. 
Those  with  extra  thick  leads  (such  as  bbbb  and  ehb) 
may  sometimes  be  used  to  advantage,  and  even  the 
broad,  flat  crayons  known  as  Harding’s  tablets. 
For  general  outlining  with  camera  or  ruled  disc, 
hb,  from  its  freedom,  will  be  found  useful.  For  a 
fine  outline,  h  should  be  used.  Delicate  tints  may 
be  obtained  by  rubbing  on  black-lead  powder  with  a 
leather  stump  ;  the  most  convenient  is  that  known 
as  “  Harding’s.”  The  author  has  found  no  black- 
lead  pencils  equal  to  those  made  by  Mr.  B.  S.  Cohen  ; 
they  are  very  even  in  texture,  rub  out  easily,  do  not 
readily  break,  and  correspond  exadtly  with  the  irre¬ 
spective  marks.  The  6  h,  made  for  drawing  on 
wood  for  engraving,  is  well  adapted  for  the  purpose 
for  which  it  is  intended. 

Pencil  drawings,  and  also  those  in  chalk  and  char¬ 
coal,  may  be  permanently  fixed  by  applying  freely  at 
the  back  until  the  paper  is  saturated  a  varnish  com¬ 
posed  of  white  (bleached)  shellac,  made  by  mixing 
equal  parts  of  white  lac-varnish  and  methylated 
spirit.  The  white  lac-varnish  is  always  supplied  by 
Messrs.  Winsor  and  Newton  of  uniform  strength, 
and  will  save  the  trouble  and  difficulty  of  dissolving 
bleached  lac.  The  drawing  is  to  be  carefully  dried 
before  a  fire,  and,  when  completed,  may  be  rubbed 
with  india-rubber  with  perfedt  impunity.  Water¬ 
colour  may  be  freely  used  in  combination  with  pencil, 
as  it  is  not  affedted  by  this  varnish,  which  does  not 
stain  the  paper  when  dry,  although  it  soaks  in  when 
first  applied,  and  renders  it  transparent  like  oil. 

The  multiplication  of  microscopical  drawings  is  a 
subject  worthy  of  the  attention  of  every  observer. 
With  the  exception  of  Dr.  Beale,*  no  writer  on  the 
microscope  has  given  any  account  of  the  various 
processes  of  engraving;  and  yet,  unless  the  micro- 
scopist  can  command  the  services  of  the  very  few 
engravers  and  lithographic  artists  who  have  devoted 
themselves  to  the  re-produdtion  of  microscopical 
subjects,  there  is,  as  the  author  has  found  by  experi¬ 
ence,  great  risk  of  misinterpretation. 

Photography  is  capable  of  copying  drawings  with 
great  exactness,  and  has  no  fault  saving  its  cost. 
When  only  a  small  number  are  required,  it  would 
probably,  however,  be  cheaper  than  any  of  the 
printing  processes. 

The  printing  processes  proper  consist  of  plate  and 
surface  printing  and  lithography. 

Copper  and  steel  plate  engraving  consist  of  cutting 
lines  in  a  metal  plate  with  a  pointed  steel  tool  of 
square  or  rhomboidal  section,  known  as  a  graver. 
The  plate,  when  finished,  is  rubbed  over  with  a  thick 
printing-ink,  which  is  afterwards  cleaned  off,  leaving 
the  lines  full  (Fig.  45  B,  1).  The  plate  is  then  passed 
through  a  powerful  rolling-press  with  a  sheet  of  thick, 
porous  paper  over  it,  which  is  forced  into  the  lines,  and 
takes  the  ink  out  of  them,  forming  the  impression 
(Fig.  45  B,  2).  Instead  of  excavating  the  lines  with  a 
cutting  tool,  the  plate  may  be  covered  with  a  pre¬ 
paration  capable  of  resisting  acids,  known  as  etching- 
ground.  The  copper  is  then  laid  bare  by  scratching 
through  the  ground  with  a  suitably-mounted  needle. 
Diluted  nitric  acid  is  poured  on  the  plate,  and 
allowed  to  corrode  the  metal.  When  sufficient  depth 

*  “  How  to  Work  with  the  Microscope,”  pp.  28 — 35. 
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is  obtained,  the  acid  is  poured  off.  Those  lines 
which  are  “  bitten  ”  sufficiently  are  filled  up  with 
varnish.  The  process  of  biting  is  then  repeated 
until  the  deepest  lines  are  sufficiently  corroded. 
This  process  of  etching  is  a  great  favourite  with 
artists,  and  might,  no  doubt,  be  turned  to  account  for 
microscopical  purposes,  as  it  is  much  easier  than  using 
the  graver,  which  is  a  very  troublesome  tool.  The 
disadvantage  of  plate  printing  is  that  the  obtaining 
of  impressions  is  expensive,  and  the  number  limited, 
owing  to  the  rapid  wear  of  the  plate ;  this  latter 
objection,  however,  may  be  overcome  by  copying  the 
plate  by  electrotype.  The  variety  of  engraving 


Fig.  45.* 
A 


known  as  mezzo-tint  is  well  adapted  for  the  repre¬ 
sentation  of  tissues  ;  but  it  requires  a  skilled  en¬ 
graver,  and  the  learning  of  it  would  take  up  too 
much  of  the  observer’s  time. 

Surface  printing  is  the  reverse  of  plate  printing. 
In  this,  as  will  be  seen  (Fig.  45,  A,  1),  the  light  parts 
are  excavated  and  the  dark  parts  left  standing  ;  these 
receive  the  ink  from  the  roller,  and  yield  a  copy  to 
a  sheet  of  paper  upon  pressure  being  apphed^Fig. 
45  A,  2).  Common  type  is  an  example  of  this  kind  of 
printing.  For  art  purposes,  wood  engraving  is  em¬ 
ployed.  The  drawing  is  made  on  a  block  of  box-wood, 
which  is  then  placed  in  the  hands  of  the  engraver,  who 
cuts  away  the  light  portions,  leaving  the  solid  black  (if 
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Action  of  Bromine  upon  Ethyl-Benzol. 


any)  standing,  and  variously  modifying,  by  lines  and 
dots,  the  portions  which  have  a  tone  between  black 
and  white  “  half-tints.”  The  process  is  a  difficult 
one,  requiring  great  skill,  which  is  only  to  be  acquired 
by  very  long  practice.  It  is  capable  of  rendering 
microscopical  subjects  with  great  perfection  :  the 
re-produCtions  of  Dr.  Beale’s  drawings  in  his  various 
papers,  by  Miss  Powell,  are  marvels  of  delicacy. 
Some  beautiful  specimens  of  wood-engraving  will 
also  be  found  in  the  work  on  the  microscope  by  the 
late  Richard  Beck.  Wood-engraving  has  the  ad¬ 
vantage  of  being  cheaply  printed,  and  also  of  being 
set  up  along  with  type,  although,  in  the  latter  case, 
its  beauty  is  somewhat  sacrificed  :  it  never  has 
justice  done  to  it  unless  it  is  printed  by  itself,  and 
with  very  great  care.  A  valuable  little  book  on  the 
“Art  of  Wood-Engraving,”  by  T.  Gilks,  is  published 
by  Messrs.  Winsor  and  Newton. 

(To  be  continued.) 


ON  THE 

ACTION  OF  BROMINE  UPON  ETHYLBENZOL.* 

By  T.  E.  THORPE,  Ph.D. 

In  the  course  of  an  investigation  upon  ethylbenzoic  acid, 
which  Professor  Kekule  and  the  author  recently  published, 
they  had  occasion  to  prepare  a  quantity  of  monobromethyl- 
benzol,  CgH^Br  J  C2H5,  the  object  being  to  prove,  experi¬ 
mentally,  the  identity  of  the  ethylbenzoic  acid  made 
synthetically  by  aCting  upon  monobromethylbenzol  by 
means  of  carbonic  anhydride  and  sodium,  with  the  acid 
subsequently  obtained  by  Fittig  by  oxidising  diethyl- 
benzol  by  means  of  nitric  acid.  The  authors,  while  pre¬ 
paring  the  bromide  they  required  for  their  experiments, 
followed  the  directions  given  by  MM.  Fittig  and  Konig. 
The  adtion  of  bromine  upon  ethylbenzol  is  very  energetic, 
and  the  last-named  substance  has  to  be  strongly  cooled. 
The  resulting  product  was  submitted  to  fractional  distilla¬ 
tion  ;  at  1450  the  liquid  commenced  to  boil,  and  a  com¬ 
paratively  large  quantity  passed  over  between  150°  and 
1600  ;  but  the  greater  portion  came  over  between  1800  and 
igo°.  An  analysis  of  that  portion  showed  it  to  contain 
very  nearly  the  theoretical  amount  of  bromine  calculated 
for  CgHgBr  ;  this  compound  is  very  unstable.  On  renewed 
distillation,  it  w'as  found  to  begin  to  boil  at  140°,  and, 
unless  the  distillation  is  very  rapidly  conducted,  a  large 
proportion  is  transformed  into  styrol  and  hydrobromic 
acid;  this  difficulty  is  met,  however,  by  distillation  in 
vacuo.  The  bromide  thus  obtained  is  a  heavy  colourless 
liquid,  boiling  nearly  constantly  at  148°  to  1520,  and 
possessing  a  characteristic  penetrating  odour.  When 
heated  with  solutions  of  ammonia  or  potassa  in  alcohol,  it 
gives  up  its  bromine  with  the  greatest  facility.  The  author 
points  out  the  very  great  difference  of  properties  discovered 
by  him  to  exist  between  the  monobromethylbenzol  described 
by  M.  Fittig  and  that  obtained  by  him  and  just  alluded  to, 
and  reasonably  concludes  that  these  substances,  although 
prepared  under  conditions  apparently  exactly  similar, 
are  not  identical.  The  compound  obtained  by  the  author 
is  identical  with  that  obtained  by  Berthelot  by  aCting  upon 
boiling  ethylbenzol  with  vapours  of  bromine,  and  the 
formula  of  that  substance  is  CeH5-{  C2H4Br. 

The  larger  portion  of  the  contents  of  this  paper  is  further 
devoted  to  the  description  of  the  experiments  made  to 
discover  the  cause  of  the  variation  in  the  position  of  the 
bromine  atom.  As  the  result  of  these  experiments,  some 
new  substances  were  obtained  ;  among  these,  styrolyl- 
ethyl-ether,  a  colourless,  mobile,  fragrant  smelling  liquid, 
boiling  constantly  at  187°  (sp.  gr.  at  21-9°,  0-931),  slightly 
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soluble  in  water,  and  burning  with  a  strongly-luminous 
flame. 

The  author  describes,  at  great  length,  the  different 
operations  and  manipulations  applied  by  him,  but  space 
forbids  us  to  enter  into  more  details  on  this  subject. 


ON  THE 

SUPPOSED  NUCLEATE  ACTION  OF  WEAK 
SOLUTIONS  OF  GLAUBER’S  SALT 

ON 

SUPERSATURATED  SOLUTIONS. 

By  CHARLES  TOMLINSON,  F.R.S. 

A  gentleman,  under  the  signature  of  “A  Constant 
Reader  of  the  Chemical  News,”  has  written  to  me 
respecting  my  theory  of  the  aCtion  of  nuclei  on  super¬ 
saturated  solutions,*  and  states  that  this  theory  does  not 
meet  the  case  given  by  M.  Jeannel,t  in  which  a  super¬ 
saturated  solution  (say  of  Glauber’s  salt)  filtered  into  a 
flask,  is  protected  by  leaving  the  funnel  and  the  filter  in 
the  neck  of  the  flask  ;  so  that  when  cold,  an  ordinary 
solution  of  the  same  salt  being  poured  upon  the  filter, 
produces  crystallisation  as  soon  as  it  reaches  the  super¬ 
saturated  solution. 

The  objection  is — (1)  that,  in  such  a  case  as  this,  there 
can  be  no  nucleus  derived  from  the  air,  and  (2)  that  the 
liquid  which  causes  the  solution  to  crystallise  is  chemically 
clean. 

While  engaged  in  studying  the  subjeCt  of  supersaturated 
solutions,  I  read  M.  Jeannel’s  paper  with  much  interest, 
and  repeated  his  experiments  with  such  variations  as  the 
nature  of  the  case  seemed  to  require.  My  conclusion 
was  that,  if  the  experiment  be  conducted  with  proper 
attention  to  cleanliness  and  care  to  exclude  nuclei,  a 
solution  of  Glauber’s  salt  may  be  allowed  to  fall  upon  a 
cold  supersaturated  solution  of  the  same  salt  without  in¬ 
ducing  crystallisation. 

So  long  as  I  adopted  M.  Jeannel’s  form  of  experiment, 
I  always  obtained  his  result — namely,  a  separation  of  the 
salt  from  the  supersaturated  solution.  But  this  form  is 
objectionable,  because,  by  leaving  the  funnel,  and  filter 
exposed  during  many  hours  to  the  air,  aCtive  nuclei 
become  accumulated  on  it,  and  some  of  them  are  sure  to 
be  dragged  down  with  the  solution  into  contaCt  with  the 
contents  of  the  flask.  In  like  manner,  a  crystal  taken  up 
between  the  finger  and  thumb,  or  even  by  mere  exposure 
to  the  air,  is  said  to  be  an  aCtive  nucleus  in  crystallising  a 
supersaturated  saline  solution  of  its  own  kind ;  but  I 
have  already  proved^  that,  if  care  be  taken  to  make.the 
crystal  chemically  clean,  it  is  possible  to  bring  it  into 
contact  with  a  highly-supersaturated  solution,  and  to  leave 
it  there  for  days,  and  even  months,  without  any  separation 
of  the  salt, 

M.  Jeannel’s  position  is  that  drops  of  a  solution  of  a 
salt,  allowed  to  fall  upon  a  supersaturated  solution  of  the 
same  salt,  will  cause  it  to  crystallise.  In  testing  such  a 
proposition,  I  am,  of  course,  allowed  to  adopt  my  own 
means  for  conveying  the  drops  to  the  solution,  and,  pro¬ 
vided  they  reach  it  and  fall  upon  it,  the  case  is  met,  even 
though  the  funnel  and  filter  be  dispensed  with. 

My  method  of  conducting  the  experiment  was  this : — 
A  solution  of  Glauber’s  salt  was  filtered  into  a  clean  flask, 
in  which  it  was  boiled  up  again  ;  and,  while  boiling,  a 
clean,  straight  dropping-tube,  closed  by  means  of  a  cork 
at  the  top,  and  passing  through  a  disc  of  vulcanised  india- 
rubber,  was  put  into  the  flask,  so  that  its  point  dipped 
below  the  surface  of  the  solution.  The  heat  expanded 
the  air  of  the  tube,  and  a  considerable  quantity  of  it 


*  Abstract  of  a  paper  communicated  to  the  Royal  Society. 
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escaped  in  bubbles.  When  the  lamp  was  removed,  an 
equal  volume  of  "the  solution  entered  the  tube,  which  was 
then  pulled  up  about  an  inch,  so  as  to  be  out  of,  but  over, 
the  solution.  The  india-rubber  disc  protected  the  solution 
from  the  entrance  of  nuclei,  but,  as  a  further  precaution, 
each  flask  was  covered  with  a  bell-glass.  In  this  way, 
the  solutions  can  be  kept  as  long  as  may  be  required 
without  crystallising.  On  taking  off  the  bell-glass 
and  gently  loosening  the  cork  (a  stop-cock  would  have 
been  better),  the  solution  fell  from  the  tube  in  drops,  but 
there  was  no  separation  of  salt. 

Two  solutions  were  next  made,  the  one  containing 
i  part  of  salt  to  i  of  water,  and  the  other  2  parts  of  salt 
to  1  of  water.  Each  flask  contained  a  tube,  passing 
through  an  india-rubber  disc,  as  before;  and,  when  the 
tubes  had  taken  up  a  quantity  of  the  solution,  they  were 
changed — that  is,  the  tube  containing  1  salt  to  1  water 
was  put  into  the  flask  containing  2  salt  to  1  water,  and 
vice  versa.  When  the  solutions  were  cold,  the  corks  were 
loosened.  The  drops  produced  much  disturbance  in  the 
internal  viscosity  of  the  solutions,  but  there  was  no 
crystallisation. 

In  another  experiment,  the  solution  containing  1  salt  to 
1  water  was  allowed  to  drop  into  a  solution  containing 
3  salt  to  1  water,  and  this  into  the  solution  of  1  salt  to 

1  water.  The  solutions  were  prepared  over  night,  and,  as 
the  night  was  cold,  the  flasks,  as  well  as  the  tubes,  con¬ 
tained  portions  of  the  modified  salt,  so  that  crystals,  as 
well  as  drops  fell  into  the  solutions  ;  but  still  the  solutions 
did  not  crystallise  :  on  taking  out  the  tubes,  they  did  so 
immediately,  the  nuclei  being,  of  course,  derived  diredtly 
from  the  air. 

A  still  weaker  solution  (namely,  1  salt  to  3  water)  was 
allowed  to  drop  into  a  supersaturated  solution  containing 

2  salt  to  1  water;  but  there  was  no  separation  of  salt. 

Hence  it  will  be  seen  that,  if  proper  precautions  be 

taken  to  exclude  nuclei,  a  solution  of  Glauber’s  salt  does 
not  adt  as  a  nucleus  to  a  supersaturated  solution  of  the 
same  salt. 

Supersaturated  solutions  of  potash-alum,  treated  in  the 
same  way,  lead  to  the  same  result.  I  have  no  doubt 
that  similar  solutions  of  other  salts  would  lead  to  the 
general  conclusion  that  solutions  of  salts  do  not  adt 
as  nuclei  to  their  supersaturated  solutions. 

Highgate,  N.,  Jan.  29th,  1870. 


ON  THE 

DECOMPOSITION  OF  SALTS  OF  SESQUIOXIDE 

OF  IRON. 

By  M.  H.  DEBRAY. 

If  a  solution  of  neutral  chloride  of  sesquioxide  of  iron, 
so  much  diluted  that  its  colour  is  scarcely  perceptible  be 
heated,  the  liquid  will  be  seen,  after  arriving  at  270,  to 
become  strongly  coloured  and  assume  the  characteristic 
hue  of  sesquioxide  of  iron.  This  change  is  not  owing  to 
the  evolution  of  a  certain  quantity  of  chlorhydric  acid,  for 
it  is  effected  in  close  vessels,  and,  after  cooling,  the  liquid 
retains  its  primitive  acid  reaction  and  the  colour  which  it 
has  received  from  the  heat. 

The  chemical  properties  of  the  salt  of  iron  are  greatly 
modified  :  the  original  liquid  gives  with  yellow  cyanide 
a  precipitate  of  a  deep  Prussian  blue  colour,  whilst  the 
coloured  solution  with  the  same  reagent  yields  only  a  pale 
greenish  blue  precipitate,  and  saline  solutions  of  sea-salt 
for  instance,  without  aCting  on  the  ordinary  chloride, 
produce  in  the  modified  chloride  a  gelatinous  precipitate 
of  hydrated  sesquioxide  of  iron.  This  oxide  when  im¬ 
mediately  washed  re-dissolves  in  the  water  and  contains 
only  small  quantities  of  salt,  but  it  loses  the  property  of 
solubility  if  it  be  allowed  to  digest  a  day  or  two  with  its 
precipitant.  The  modified  solution  when  dialysed  gives 


chlorhydric  acid  almost  entirely  exempt  from  iron,  which 
passes  through  the  paper  and  from  soluble  oxide  of  iron 
which  remains  in  the  dialyser. 

The  chloride  of  iron  separates  at  about  70°  into 
chlorhydric  acid  and  sesquioxide  of  iron,  soluble  in  water 
and  in  diluted  chlorhydric  acid,  insoluble  in  most  saline  solu¬ 
tions  :  these  are  precisely  the  characteristics  of  colloidal 
oxide  of  iron  obtained  by  Mr.  Graham  in  the  dialysis  of 
basic  solutions  of  iron. 

It  is  not  supposed  that  chloride  of  iron  separates  into 
chlorhydric  acid  and  basic  chloride,  because  the  existence 
of  these  basic  soluble  compounds  appears  scarcely  re¬ 
concilable  with  the  fact  of  their  decomposition  by  the 
septum  in  dialysis,  or  by  the  sea  salt  which  precipitates 
pure  oxide  of  iron.*  It  would  seem  more  natural  to  con¬ 
sider  these  compounds  as  solutions  of  colloidal  oxide  of 
iron  in  chlorhydric  acid,  or,  at  least,  in  common  sesqui- 
chloride  of  iron. 

On  heating  on  a  water-bath  at  ioo°  a  diluted  solution 
of  sesquichloride  of  iron,  and  carefully  replacing  the 
evaporating  liquid,  the  soluble  oxide  is  gradually  changed 
into  the  isomeric  modification  of  sesquioxide  of  iron 
discovered  by  Pean  de  Saint-Gilles.  It  will  be  remembered 
that  this  chemist  by  subjecting  acetate  of  sesquioxide  of 
iron  in  solution  to  the  prolonged  adtion  of  heat  obtained 
a  particular  oxide  insoluble  in  dilute  mineral  acids  and  in 
most  alkaline  solutions,  and  yielding,  when  mixed  with 
water,  a  liquid  transparent  to  transmitted  light  and  turbid 
on  reflection. 

Some  years  later,  M.  Scheurer-Kestner  demonstrated 
that  the  decomposition  of  nitrate  of  iron  would  also  fur¬ 
nish  it.  According  to  my  experiments,  the  production  of 
Pean  de  Saint  Gilles’s  oxide  is  due  to  the  same  cause. 
The  first  effeCt  of  heat  upon  salts  of  iron  with  mono¬ 
basic  acid  is  to  separate  them  into  acid  and  oxide, 
which  only  remain  separate  if  the  acid  is  diluted ; 
the  next  is  to  transform  the  soluble  oxide  into  the 
metasesquioxide  of  Pean  de  Saint-Gilles,  which  differs 
by  its  state  of  hydration  and  by  several  of  its  characteristics 
from  the  colloidal  oxide  of  Mr.  Graham.  Solutions  of 
bibasic  acids,  like  the  sulphate,  yield  only  insoluble  sub¬ 
salts  when  submitted  to  the  aCtion  of  heat. 

If  De  Senarmont’s  method  be  used,  namely,  by  decom¬ 
posing  chloride  in  a  diluted  solution  at  a  temperature 
varying  from  250°  to  300°,  at  which  colloidal  oxide  and 
metasesquioxide  no  longer  exist,  the  separation  of  the 
acid  and  oxide  necessarily  occur,  since  a  temperature  of 
70°  only  suffices  to  effeCt  it.  The  oxide,  which  is  produced 
very  slowly,  is  anhydrous  sesquioxide  and  crystallised, 
that  is  to  say,  oligistic.  It  is  unnecessary  to  explain  the 
experiment  of  De  Senarmont  to  introduce  the  influence  of 
pressure  upon  the  closed  tube  in  which  the  experiment  is 
made  by  steam  strongly  heated,  or  by  an  evolution  of 
chlorhydric  acid. 

Iron  may  be  separated  from  manganese  by  a  well- 
known  method,  as  follows: — First  transform  the  metals 
into  chlorides ;  then  bring  the  iron  to  the  maximum  of 
oxidation  ;  and,  after  incompletely  saturating  the  excess 
of  acid  by  carbonate  of  soda,  an  excess  of  acetate  of  soda 
is  added  to  the  boiling  liquid.  The  sesquioxide  of  iron  is 
precipitated  alone  in  the  acid  liquid.  The  theory  of  this 
reaction  is  very  simple.  The  acetate  of  sesquioxide  of 
iron,  formed  of  a  mixture  of  chlorides  and  acetate  of  soda, 
separates,  on  boiling,  into  acetic  acid  and  colloidal  oxide, 
insoluble  in  a  liquid  containing  d.  notable  quantity  of  sea- 
salt  and  acetate  of  soda.  When  washed  quickly  in  cold 
distilled  water,  a  large  portion  of  the  oxide  re-dissolves  ; 
this  may  be  avoided  by  washing  it  with  a  diluted  solution 
of  chlorhydrate  of  ammonia.  It  will  also  be  easy  to  in¬ 
troduce  into  the  liquid  containing  the  chlorides  only 
volatile  reagents,  acetate  of  ammonia,  which  produces 
the  same  effedt  as  acetate  of  soda,  because  colloidal  oxide 
of  iron  is  insoluble  in  an  ammoniacal  salt,  even  in  the 


*  This  reaction  of  alkaline  chlorides  on  basic  chlorides  was  noticed 
for  the  first  time  by  M.  Bechamp  ( Ann  de  Ch.  et  Phys.) 
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presence  of  a  large  quantity  of  acetic  acid.  The  separa¬ 
tion  of  oxides  of  iron  and  manganese  is  as  perfed  as  pos¬ 
sible  by  this  method  ;  but  it  is  preferable  for  exactitude  in 
weighing  the  oxide  of  iron  to  pour  the  solution  of  acetate 
of  ammonia  into  a  hot  solution  of  nitrates  of  the  two 
bases,  and  to  wash  the  oxide  with  a  warm  solution  of 
nitrate  of  ammonia.  The  loss  of  iron  consequent  upon 
the  adtion  of  the  ammoniacal  salt  upon  oxide  of  iron 
during  calcination  is  thus  avoided. 

Aniline  is  actually  prepared  (after  M.  Bechamp’s  method) 
with  nitrobenzol,  iron,  and  a  quantity  of  acetic  acid  much 
smaller  than  that  of  the  quantity  of  sesquioxide  formed. 
The  acetate  of  peroxide  of  iron,  having  but  little  stability 
at  the  comparatively  high  temperature  of  the  reaction,  is 
decomposed  into  insoluble  sesquioxide  of  iron,  and  into 
acid  capable  of  again  reacting  on  the  metal.  A  small 
quantity  of  acetate  of  aniline  should  also  be  formed  ;  but, 
if  the  tension  of  dissociation  of  this  salt  is  sensible  at  the 
temperature  of  the  experiment,  it  necessarily  follows  that 
a  small  quantity  of  acid  will  suffice  to  terminate  the 
reaction. — Comptes  Rendus. 


ON  THE 

SEPARATION  OF  IRON  AND  ALUMINA. 

By  E.  W.  PARNELL. 

Of  the  many  methods  proposed  for  the  separation  of  iron 
and  alumina  effectively,  no  one  seems  to  combine  the  very 
necessary  qualities  of  accuracy  and  simplicity.  The 
method  of  weighing  the  two  oxides  together,  and  then 
separating  the  alumina  by  fusion  with  caustic  soda  and 
subsequent  treatment  with  water,  is,  no  doubt,  ex¬ 
ceedingly  accurate,  but  troublesome.  In  an  accurate 
analysis,  an  analyst  avoids,  if  possible,  volumetric  estima¬ 
tions.  The  plan  of  effecting  the  separation  of  the  iron 
by  means  of  sulphide  of  ammonium  from  the  ammonio- 
citrate  solution  of  the  oxides  cannot  give  perfectly  accu¬ 
rate  results,  since  the  sulphide  of  ammonium  has  the 
power  of  holding  up  small  quantities  of  iron  in  solution  ; 
this  may  be  proved  by  letting  the  perfeCtly-clear  filtrate 
stand  a  few  days,  when  small  flakes  of  sulphide  of  iron 
will  be  deposited. 

The  method  about  to  be  described  (proposed,  I  believe,  by 
Prof.  Bunsen,  of  Heidelberg)  is  in  use  in  some  laboratories 
on  the  Continent.  I  have  never  seen  it  published  in  English, 
and  it  may  possibly  be  new  to  some  of  your  readers.  To 
the  slightly  acid  solution  of  the  oxides  a  solution  of  hypo¬ 
sulphite  of  soda  is  added,  more  than  equivalent  to  the  amount 
of  free  acid  present.  The  liquid  is  then  boiled  in  a  flask  for 
about  ten  minutes  or  a  quarter-of-an-hour.  The  whole  of 
of  the  alumina  will  be  thrown  down  in  a  fine  granular  state, 
together  with  the  sulphur  resulting  from  the  decomposition 
of  the  hyposulphurous  acid ;  while  the  whole  of  the 
iron  will  remain  in  solution.  The  liquid  is  then  rapidly 
filtered,  and  the  precipitate  washed  with  boiling  water, 
dried,  ignited  in  a  porcelain  crucible,  and  weighed  in  the 
usual  manner.  The  filtrate  containing  the  iron  is  treated 
with  hypochlorite  of  soda,  nitric  acid,  or  other  oxidising 
agent,  and  the  iron  estimated  by  precipitation  by  ammonia 
and  weighing  as  sesquioxide.  Care  should  be  taken  to 
avoid  large  excess  of  acid,  in  the  first  instance,  and  also, 
subsequently,  of  the  hyposulphite  :  the  smaller  the  pro¬ 
portion  of  sulphur  with  the  precipitated  alumina,  the 
more  easily  may  it  be  filtered  off  from  the  iron  solution. 
After  calcination,  the  alumina  appears  as  a  perfedly- 
white,  crystalline  powder,  much  resembling  precipitated 
and  calcined  silica. 

Alumina  might  probably  be  separated  by  this  method 
from  other  metals — such  as  manganese,  zinc,  &c. ;  and, 
were  phosphoric  acid  present,  it  would  probably  be  carried 
down  with  the  alumina.  I  have  not,  however,  experi¬ 
mented  on  these  points. 

Runcorn  Soap  and  Alkali  Works, 

Runcorn,  Jan.  27th,  1870. 


PHOTOGRAPHIC  PLANE-TABLE. 


We  have  received  through  the  kindness  of  Mr.  James 
Swairn,  a  pamphlet  on  the  above  instrument,  invented  by 
M.  Auguste  Chevalier,  containing  full  descriptions  of  its 
working  and  construdion,  and  illustrated  by  engravings 
and  a  photograph. 

The  accompanying  woodcut  represents  an  exterior  view 
of  the  apparatus  as  given  by  the  photograph.  It  consists 
of  a  photographic  objective,  behind  which  is  placed  a 
square  prism,  by  total  refledion  from  whose  oblique  rear 
surface,  the  image  formed  by  the  lens  is  projected  upon 
an  horizontal  sensitive  plate  set  beneath.  The  lens  and 
prism,  as  well  as  an  opaque  screen  covering  the  plate 
with  the  exception  of  a  narrow  slit  in  a  plane  passing 
through  the  axis  of  the  lens  and  the  centre  of  motion, 
rotate  about  a  vertical  axis  in  the  middle  of  the  instru¬ 


ment,  being  driven  by  appropriate  clock-work.  By  this 
means,  when  the  instrument  is  placed  at  one  end  of  a 
base  line,  adjusted,  furnished  with  a  sensitive  plate,  and 
allowed  to  make  a  total  revolution,  it  will  produce  an 
automatic  photographic  horizontal  projedion  of  allobjeds 
within  the  panoramic  field,  from  which  their  various  angular 
relations  may  be  determined  with  the  greatest  accuracy. 
It  might  seem  that  sharpness  of  definition  was  incom¬ 
patible  with  a  continuous  motion  of  the  lens,  but  the 
admirable  panoramic  pidures  produced  by  the  apparatus 
of  Martens  and  of  Garella,  which  operate  on  the  same 
principle,  are  a  complete  and  satisfadory  answer  to  this 
objedion.- — Journal  of  the  Franklin  Institute. 


ON  BAUME’S  AREOMETER. 

By  M.  BAUDIN. 

Sundry  divergences  occur  in  Baume’s  areometer,  ac- 
cording  to  different  authors.  Upon  examining  this  instru¬ 
ment,  I  found  the  figure  given  for  85  parts  of  distilled 
water  and  15  parts  of  pure  and  well-dried  chloride  of 
sodium  to  be  i-iii  absolute  density  at  150.  Francceur 
found  i-iog;  Soubeiran,  i-ii6;  Terlach,  1-114;  and  M. 
Coulier,  Professor  of  Chemistry,  gives  1-110725.  The  work 
of  the  latter  may  be  considered  as  the  most  important  of 
those  upon  the  subjed. 

Repeated  experiments  have  convinced  me  that  the 
figure  of  density  i-m  is  most  corred  ;  I  have,  therefore, 
employed  it  to  re-construd  the  adual  scale  of  Baume. 
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The  figure  rn6,  given  by  Soubeiran,  does  not  correspond 
with  Baume’s  formula  (85  parts  of  water  and  15  of  salt), 
and  indicates  that  the  instrument  marks  66°  in  a  sulphuric 
acid  whose  point  of  concentration  is  undefined :  this 
arbitrary  scale  is  by  no  means  that  of  Baume.  Serious 
results  arise  from  these  discrepancies — manufacturers  are 
uncertain  as  to  which  Baume-areometer  they  should  trust, 
and  endless  disputes  ensue.  Brisson’s  densimeter  should 
be  the  only  one  employed,  as  anyone  can  manage  it. 

Comparison  of  Bourne's  Scale  ( Acidimetric )  with  the 
Scale  of  Density. 
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NOTICES  OF  BOOKS. 


Our  Domestic  Fire-places.  A  New  Edition,  entirely  Re¬ 
written  and  Enlarged,  the  Additions  completing  the 
Author’s  Contributions  on  the  Domestic  Use  of  Fuel, 
and  on  Ventilation.  By  Frederick  Edwards,  jun. 
London  :  Longmans,  Green,  and  Co.  1870. 

This  work  treats  on  a  most  important  subjedt,  since  it  is 
one  of  the  more  difficult  things  in  domestic  economy  to 
utilise  fuel  well,  and  to  derive  from  it  the  greatest  benefit 
with  the  least  expenditure  of  combustible  matter. 

The  work  before  us  is  divided  into  four  chapters,  and  to 
each  of  these  are  added  a  series  of  lithographed  plates 
for  illustration.  The  first  chapter  treats  chiefly  on  the 
history  of  fire-places  and  the  substitutes  in  use  even  at 
comparatively  recent  times.  We  find  recorded  at 
page  5  that,  at  as  late  a  period  as  the  end  of  last  century, 
before  the  introduction  into  England  of  the  system  of 
heating  by  hot-water  circulation  and  by  close  stoves,  large 
areas  (including  the  Chamber  of  the  House  of  Commons) 
were  heated  by  charcoal  or  coke,  burned  in  the  open 
brazier.  The  second  chapter  gives  a  short  account  of  the 
improvements  in  fire-places  which  have  been  effected 
during  the  present  century.  The  third  chapter  treats  on 
the  improvements  to  be  still  effected  in  the  domestic  fire¬ 
place,  and  on  the  means  for  better  diffusing  the  heat  of 
the  open  fire-place,  and  thereby  avoiding  inequalities  of 
temperature  in  the  apartment.  Under  this  heading,  eight 
sub-seCtions  are  introduced,  viz. — (1)  By  using  the  best  form 
of  grate  ;  (2)  by  using  the  most  suitable  materials  for  the 
construction  of  the  grate  ;  (3)  by  improving  the  fire-bars  ; 
(4)  by  using  the  fire  within  a  chamber  of  firebrick  and 
checking  the  supply  of  air  from  below  ;  (5)  by  checking 
the  escape  of  the  warm  air  of  the  room  into  the  chimney  ; 
(6)  by  giving  a  supply  of  air  in  proximity  to  the  fire-place, 
instead  of  from  doors  and  windows;  (7)  by  doubly-glazing 
the  windows — (As  regards  this  particular,  anyone  ac¬ 
quainted  with  the  Continent  must  wonder  at  the  faCt  that 
the  mansions  and  abodes  of  the  better  classes  are  not 
more  generally  provided  with  double  windows :  this  is  a 


very  frequent  occurrence  on  the  Continent,  and  contributes 
largely  to  retain  the  heat  generated  by  fire-places) ;  (8)  by 
utilising  the  heat  which  escapes  from  the  chimney.  The 
fourth  chapter  is  entirely  devoted  to  the  description  of 
stoves,  caloriferes,  and  the  various  modifications  thereof, 
and  to  such  subjects  as  heating  by  hot  water,  hot  air,  and 
steam. 

We  regret  that  space  forbids  us  to  enter  into  even  one 
or  two  of  the  many  interesting  details  this  work  contains. 
It  bears  on  every  page  the  mark  of  careful  research,  and 
abounds  to  such  an  extent  with  useful  matter  that  we 
should  desire  to  see  it  studied  and  its  contents  brought  into 
adtual  practice  by  all  those  who  are  in  any  way  concerned 
with  the  important  branch  of  domestic  economy  on  which 
it  treats. 

As  is  usual  with  the  eminent  firm  who  published  the 
work,  its  execution  leaves  nothing  to  be  desired. 


The  Body  and  its  Health;  a  Book  for  Primary  Schools. 

By  E.  D.  Mapother,  M.D.,  &c.  Dublin :  John 

Falconer.  London  :  Simpkin,  Marshall,  and  Co. 

Pp.  127. 

It  is  an  excellent  sign  of  the  increased  desire  of  know¬ 
ledge  such  as  is  contained  in  this  little  book,  as  well  as  of 
the  excellence  generally  speaking  of  its  contents,  that  the 
first  edition  was,  as  we  learn  from  the  brief  preface,  sold 
off  in  three  days.  De  tons  les  capitaux  celui  dont  le  peuple 
est  le  plus  prodigue  est  leur  sante  was  long  ago  said  by 
an  eminent  French  savant.  Health  is  wealth  ;  and  what¬ 
ever  promotes  the  first  is  highly  conducive  to  the 
latter.  How  can  we  expert  the  “  mens  sana  in  corpore 
sano  ”  where  that  corpus  is  negledted  through  sheer 
ignorance  ? 

This  book  is  filled  with  really  useful  knowlege,  and 
treats  on  subjedts  of  the  highest  importance.  We  have 
here  an  epitome  of  anatomy,  physiology,  dietetics,  and 
hygiene  rendered  accessible,  and  easily  comprehended  by 
the  young  readers  it  is  intended  for.  Interspersed  through 
the  context,  we  meet  with  a  great  many  brief  fadts  re¬ 
lating  to  chemistry,  which,  since  they  are  applied  in  a 
proper  manner,  are  very  useful ;  although  on  page  42,  we 
think  the  reason  given  for  the  purity  of  sea  and  country 
air  as  being  due  to  ozone,  is  one  for  the  truth  of  which  no 
sufficiently  reliable  data  have  as  yet  been  found.  Sea  air 
undoubtedly  contains  some  chlorine  and  always  finely- 
divided,  almost-pulverised  salts.  Country  air  owes  much, 
if  not  all,  of  its  purity  to  its  freedom  from  dust  and  smoke, 
the  effedts  of  meadows,  and  trees,  and  growing  crops ; 
to  the  absence  of  high  buildings,  the  lesser  impediments 
of  free  circulation  ;  and  last,  but  not  least,  to  f  eely- 
running  brooks  and  water-courses. 

The  book  is  very  well  illustrated  with  a  number  of 
woodcuts;  and  it  is  not  only  excellent  for  the  youth, 
but  many  full-grown  people  may  be  taught  a  useful  lesson 
by  its  perusal. 


The  Pharmacopoeias  of  the  London  Hospitals.  By  Peter 
Squire,  F.L.S.  London  :  Churchill  and  Sons. 

The  Pocket  Guide  to  the  British  Pharmacopoeia.  London  : 
Hardwicke. 

Mr.  Squire’s  well-arranged  and  capitally-printed  book 
must  prove  of  great  service  to  the  dodtors.  Arranged  in 
groups  for  easy  reference  and  comparison,  it  contains  the 
pharmacopeias  of  seventeen  London  hospitals,  and  thus 
serves  as  a  standard  of  the  therapeutical  pradtice  of  the 
present  time. 

The  “  Pocket  Guide  ”  seems  to  comprise  the  essentials 
of  the  “  British  Pharmacopoeia,”  conveniently  arranged 
in  a  small  compass  for  the  busy  pradlitioner  to  carry 
handily. 
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Correlation  of  Vital  and  Physical  Forces. 


Chemical  News, 
Feb.  4,  1870 . 


CORRESPONDENCE. 


COLOPHONIC  HYDRATE. 


To  the  Editor  of  the  Chemical  News . 


Sir, — Observing  in  the  Chemical  News  (vol.  xx.,  p.  38) 
Mr.  Tichbourne’s  account  of  colophonic  hydrate,  it  may 
be  worth  while  mentioning  the  result  of  an  analysis  which 
I  made  shortly  before  leaving  England,  in  1866. 

Some  white,  needle-shaped  crystals  that  had  formed  in 
an  old  sample  of  rosin-spirit  were  purified  by  sublimation 
and  submitted  to  combustion.  o’ii2  grm.  gave  0*239  C02 
and  0*112  H20. 

Found.  (C10H16+4H2O). 


Carbon  ..  ..  58*19 

Hydrogen..  ..  ii*ii 
Oxygen  . .  . .  30*70 


577° 

Ir53 

3077 


100*00 


100*00 


The  crystals  fused  below  ioo°  C.  They  were  soluble 
in  water  and  neutral. 

I  observed,  about  the  same  time,  that  crystals  of  a 
similar  appearance  quickly  formed  in  rosin-spirit  which 
had  been  distilled  in  a  current  of  steam. — I  am,  &c., 


>  Alexander  M.  Thomson. 

University,  Sydney,  N.S.W., 

Dec.  2nd,  1869. 


REACTIONS  OF  DISULPHIDE  OF  CARBON 
WITH  BARIC  AND  CALCIC  HYDRATES. 

To  the  Editor  of  the  Chemical  News. 

Sir, — In  Watts’s  “  Didtionary  ”  (vol.  i.,  p.  776)  the  re¬ 
actions  of  disulphide  of  carbon  with  the  fixed  caustic 
alkalies  are  given,  but  those  with  baric  and  calcic  hydrates 
are  omitted,  nor  are  they  to  be  found  in  any  of  the 
addenda.  I  have,  therefore,  thought  that  perhaps  the 
following  notes  might  be  worth  insertion. 

A  solution  of  baric  hydrate,  agitated  with  carbonic  di¬ 
sulphide,  rapidly  turns  to  a  dark  purplish  brown  colour, 
changing  to  a  dirty  green,  and,  lastly,  to  a  brownish  yellow 
solution  with  a  small  quantity  of  dark  brown  deposit,  this 
final  result  being  precisely  similar  to  that  obtained  after 
a  much  longer  period  of  time  with  sodic  or  potassic  hydrate, 
as,  in  the  time  required  to  produce  the  purplish  brown 
colour  with  the  baric  hydrate,  a  pale  brownish  yellow  only 
could  be  obtained  with  the  sodic  or  potassic  hydrate.  A 
solution  of  calcic  hydrate  with  carbonic  disulphide  pro¬ 
duces,  after  long  stirring  and  standing,  only  a  pale 
brownish  yellow  solution,  a  result  to  be  expedited  from  the 
inferior  solubility  of  the  calcic  to  the  other  hydrates.  The 
reaction  is,  of  course,  similar  in  all  cases,  viz.,  the  for¬ 
mation  of  carbonates  and  sulpho-carbonates. — I  am,  &c., 

Henry  Mathews. 


MISCELLANEOUS. 


Improved  Elecftric  Lantern.— Since  spedtrum  analysis 
has  been  discovered  a  great  inconvenience  has  been  felt 
by  lecturers  in  being  compelled  to  use  two  lanterns — one 
for  exhibiting  the  spedtrum,  and  the  other  to  projedt  on 
the  screen  a  diredt  ray  of  light,  a  photograph,  or  other 
objedt.  When  only  one  lantern  was  used  it  was  requisite 
to  disconnedt  the  apparatus,  and  revolve  the  lantern  in 
order  to  projedt  the  objedt  on  the  screen,  and  as  it  has  been 
found  inconvenient  to  show  all  the  spedtrum  experiments 
together,  and  diagrams,  &c.,  afterwards,  the  loss  of  time 
in  getting  the  prisms  and  lenses  to  their  required  position, 
and  re-adjusting  the  lantern,  is  considerable.  These 


inconveniences  Mr.  Ladd  has  entirely  overcome  by  his 
new  form  of  lantern,  which  is  provided  with  two  openings 
—one  placed  facing  the  screen,  and  the  other  at  an  angle 
of  about  ioo°  from  it,  this  being  about  the  proper  angle 
when  two  prisms  containing  bisulphide  of  carbon  are  used 
for  producing  a  spedtrum.  But  as  the  angle  must  vary, 
according  to  the  distance  from  the  screen,  one  of  the 
openings  is  provided  with  an  adjustment  for  that  purpose. 
The  lantern  is  also  provided  with  a  small  opening  at  the 
back,  at  the  same  height  as  the  other  two,  for  the  reception 
of  a  sliding  tube,  carrying  alens  at  one  end  which  focuses  on 
a  piece  of  ground  glass  at  the  other  an  image  of  the  carbon 


points.  This  enables  the  operator  not  only  to  see  what  is 
going  on  at  the  points,  but  also  to  keep  them  at  an  exadt 
height,  so  requisite  in  many  experiments.  As  an  example 
of  the  utility  of  this  arrangement,  we  will  suppose  the 
operator  wishes  to  projedt  on  the  screen  an  image  of  the 
arc  as  well  as  the  spedtrum  of  any  particular  substance  ; 
to  do  this  he  closes  the  slit,  and  focuses  the  arc  by  means 
of  the  optical  arrangement  facing  the  screen,  and  while 
the  metal  is  still  burning  he  closes  this  opening  and  opens 
the  slit,  when  immediately  a  spedtrum  of  the  substance 
appears  in  the  same  part  of  the  screen.  The  lantern  is 
entirely  of  metal,  and  is  also  provided  inside  with  a  gas-jet 
and  stopcock  to  enable  the  operator  to  perform  his  work 
in  a  darkened  room. 

Correlation  of  Vital  and  Physical  Forces. — Pre¬ 
liminary  trials  having  shown  that  any  change  of  tem¬ 
perature  within  the  skull  was  soonest  manifested  exter¬ 
nally  in  that  depression  which  exists  just  above  the  occipital 
protuberance,  a  pair  of  these  little  (thermoeledtric)  bars 
was  fastened  to  the  head  at  this  point ;  and  to 
neutralise  the  results  of  a  general  rise  of  temperature 
over  the  whole  body,  a  second  pair,  reversed  in  diredtion, 
was  attached  to  the  leg  or  arm,  so  that  if  a  like  increase 
of  heat  came  to  both,  the  eledtricity  developed  by  one 
would  be  neutralised  by  the  other,  and  no  effedt  be 
produced  upon  the  needle,  unless  only  one  was  affedted. 
By  long  pradtice  it  was  ascertained  that  a  state  of  mental 
torpor  could  be  produced,  lasting  for  hours,  in  which  the 
needle  remained  stationary.  But  let  a  person  knock  on 
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the  door  outside  the  room,  or  speak  a  single  word,  even 
though  the  experimenter  remained  absolutely  passive,  and 
the  reception  of  the  intelligence  caused  the  needle  to 


swing  through  20° 
heat,  the  analogy 
No  conversion  of 
muscular  adtion 


of 


In  explanation  of  this  production  of 
the  muscle  at  once  suggests  itself, 
energy  is  complete  ;  and  as  the  heat  of 
represents  force  which  has  escaped 


conversion  into  motion,  so  the  heat  evolved  during  the 
reception  of  an  idea,  is  energy  which  has  escaped  con¬ 
version  into  thought,  from  precisely  the  same  cause. 
Moreover,  these  experiments  have  shown  that  ideas  which 
affedt  the  emotions,  produce  most  heat  in  their  reception; 
a  few  minutes  recitation  to  one’s  self  of  emotional 
poetry,  producing  more  ehedt  than  several  hours  of  deep 
thought.  Hence  it  is  evident  that  the  mechanism  for 
the  production  of  deep  thoughts,  accomplishes  this  con¬ 
version  of  energy  far  more  perfectly  than  that  which 
produces  simply  emotion.  From  a  Ledture  by  Professor 
G.  F.  Barker,  before  the  American  Institute,  reported  in 
the  Scientific  American. 


CHEMICAL 


NOTICES  FROM 
SOURCES. 


FOREIGN 


Under  this  heading  will  be  found  an  encyclopaedic  list  of  chemical 
papers  published  abroad  during  the  past  week ,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  tivo  half- 
yearly  volumes  of  the  Chemical  News,  .with  their  copious 
indices ,  will ,  therefore ,  be  equivalent  to  an  English  edition  of 
the  “  Jahresberichte." 


Note.  All  degrees  of  temperature 
expressed. 


are  Centigrade,  unless  otherwise 


Reg- 


Comptes  Rendus  des  Seances  de  VAcademie  des  Sciences,  January  17, 

1870. 

This  number  contains  the  following  papers  and  memoirs  relating 
to  chemistry  and  allied  sciences  : — 

General  Theory  of  Chemical  Adtion  and  the  Necessity  of  its 
Introduction  and  Use  to  Prevent  Errors  being  made. — M. 
Maumene. — This  paper  was  read,  but  is  not  published.  From  an 
account  of  the  meeting  at  hand,  we  learn  that  this  very  revolutionary 
chemical  paper,  containing  diredt  attacks  upon  the  most  eminent 
living,  as  well  as  deceased,  authorities  of  chemical  science,  has  been 
remanded  to  the  sedtion  for  chemistry. 

Dispersion  of  Light. — M.  Ricour. — A  continuation  of  a  former 
paper  on  this  subjedt,  and  stridtly  algebraico-physical. 

Some  Silicified  Vegetables  met  with  near  Autun. — M. 
nault. 

Nickelisation. — M.  Gaiffe. — The  author  states,  in  a  letter  read 
at  the  meeting. by  M.  Dumas,  that  he  desires  to  call  the  attention  of 
the  members  to  a  variety  of  objedts  eledtro-nickelised,  sent  to  the 
place  of  meeting.  He  also  calls  attention  to  the  fadt  that  the  presence 
of  even  the  smallest  quantity  of  potassa,  or  soda,  or  alkaline  earths 
in  the  bath  containing  the  nickelising  preparation  is  injurious  to  effedt 
a  properly-adhesive  coating  of  the  metal.  The  use  of  perfedtly  pure 
double  chloride  of  nickel  and  ammonium,  or  of  perfedtly  pure  sulphate 
of  nickel  and  ammonium,  and,  moreover,  of  pure  nickel,  as  one  of  the 
eledtrodes  is  required.  '  By  these  means,  the  nickel  is  made  to  adhere 
regularly  and  strongly,  and  only  requires  polishing  after  the  metal 
coated  over  is  taken  from  the  bath. 

Spedtra  of  the  Simple  Gases. — M.  Wiillner. — This  paper  is  a 
defensive  reply  from  the  author  against  the  remarks  made  by 
M.  Dubrunfaut  on  his  former  paper  concerning  this  subjedt. 

Synthesis  of  Normal  Propylic  Alcohol  by  means  of  Ethylic 
Alcohol. — M.  Rossi. — The  author  converts  chloride  of  ethyl  into 
cyanide  of  ethyl,  and  next  converts  that  cyanide,  by  means  of  well- 
known  methods,  into  propionic  acid.  From  the  lime-salt  of  that  acid 
propionic  aldehyde  is  obtained;  this  is  a  clear,  very  mobile  liquid, 
soluble  in  water,  exhibiting  a  suffocating  odour,  boils  at  49-5°;  at 
740  m.m.  barom.,  sp.  gr.  at  170,  0-804;  formula,  C.,HeO.  By  hydro- 
genising  this  aldehyde,  the  propylic  alcohol  is  obtained.  After  having 
been  purified,  this  liquid  exhibits  the  following  properties : — Boils  at 
96°;  barom.,  743  m.m.;  sp.  gr.  at  o°,  0-8205  ;  formula,  C3H80.  The 
author  describes,  at  some  length — Bromide  of  propyl,  CgH7Br  ;  iodide 
of  propyl,  C8H7I ;  cyanide  of  propyl ;  acetate  of  propyl — 


C,H 


S;°} 


o. 


January  24,  1870. 

This  number  contains  the  following  memoirs  and  papers  relating  to 
chemistry  and  allied  sciences  : — 

Eledtro-Depositingof  Nickel  upon  Other  Metals. — M.  Becque- 
rel. — Eight  years  ago,  the  author  applied,  for  the  purpose  of  eledtro- 
deposition  of  nickel  upon  other  metals,  the  same  method  as  described 
at  the  previous  meeting  by  M.  Gaiffe  and  his  associates.  M.  Becquerel 
now  states  that,  since  the  last  meeting,  he  has  purposely  repeated 
some  of  his  former  experiments,  with  the  express  view  of  ascertaining 
whether  the  statement  made  by  M.  Gaiffe,  concerning  the  injurious 
adtion  of  the  presence  of  potassa  be  correct  or  not.  The  result  of 
experiments  is  that  the  presence  of  potassa  ie  not  at  all  injurious  to, 
and  in  no  wise  affedts,  the  deposition  of  nickel,  since  the  double  sul¬ 
phate  of  nickel  and  potassa  can  be  applied,  as  well  as  the  double 
sulphate  of  nickel  and  ammonia  ;  but  if  the  positive  eledtrode  is  not 
made  of  nickel,  it  is  necessary  to  add  free  ammonia,  in  order  to  satu¬ 
rate  the  sulphuric  acid  which  is  set  free. 

Eledtion  of  a  New  Corresponding  Member. — M.  Kirchhoff 
has  been  eledted  corresponding  member,  in  lieu  of  Mr.  Forbes,  de¬ 
ceased. 

Discovery  of  Diamond  at  Dlaschkowitz  (Bohemia). — M.  Scha- 
faritz.— At  60  kilometres  (37-26  English  miles)  north-west  from  Prague, 
in  a  mining  distridt  belonging  to  Count  Schonborn,  a  stone  was  found 
a  few  weeks  ago,  which,  on  having  been  forwarded  for  assay  to  the 
Polytechnic  School  at  Prague,  turned  out  to  be  a  diamond.  Its  weight 
is  57  milligrms. ;  sp.  gr.,  3-52;  its  shape,  irregular;  its  crystalline  form, 
a  rhomboidal  dodecahedral.  This  discovery  is  interestingin  more  than 
one  respedt — in  the  first  place,  this  specimen  is  the  first  genuine 
diamond  found  in  Europe  (the  Ural  mountains  produce  diamonds,  but 
not  on  European  territory) ;  secondly,  because  of  the  geological  forma¬ 
tion  wherein  this  specimen  occurred,  a  formation  quite  different  in 
charadter  from  that  wherein  diamonds  have  been  found  hitherto  in 
other  parts  of  the  world.  The  locality  alluded  to  is  stated  by  the 
author  to  yield  several  other  kinds  of  precious  stones. 

Constitution  of  Luminous  Spedtra.— M.  Lecoq  de  Boisbaudran. 

Freezing  of  Water,  and  on  Saturated  and  Non- Saturated 
Gaseous  Solutions. — M.  Barthelemy. — This  paper  contains  the 
description  of  some  experiments  made  with  the  view  to  explain  some 
irregularities  observed  by  the  author  when  ice  was  formed  at  —  io°  or 
— 12°  under  peculiar  conditions.  The  author  states  that,  as  result  of 
his  experiments,  the  so-called,  or,  rather,  averred  explosive  force  of 
ice  is  untenable  and  does  not  agree  with  its  plasticity,  and  that  the 
gases  contained  in  the  water,  becoming  liberated  and  compressed  by 
the  formation  of  ice,  are  the  cause  of  the  explosive  adtion  of  that 
material. 

General  Theory  of  Chemistry ;  Preparation  of  Oxy-Ammonia. 
M.  Maumene. — The  author’s  chief  aim  is  to  explain,  by  a  peculiar 
theory  of  his  own  invention,  certain  reactions  which  take  place  when 
nitrate  of  ammonia,  or  other  alkaline  nitrates,  are  adted  upon  by 
nascent  hydrogen.  200  grms.  of  nitrate  of  ammonia  are  mixed  with 
2170  grms.  of  hydrochloric  acid  (sp.  gr.,  1-12)  and  552  grms.  of  tin,  and 
care  taken  to  keep  this  mixture  in  a  very  cool  flask  or  retort.  After 
the  adtion  is  finished,  the  fluid  is  treated  with  sulphuretted  hydrogen, 
next,  some  alcohol  is  added,  and  also  some  chloride  of  platinum. 
After  proper  purification,  a  substance  is  obtained  which  is  soluble  in 
absolute  alcohol,  and  containing  52-6  per  cent  of  hydrochloric  acid  ; 
mixed  with  oxide  of  copper,  this  substance  yields  deutoxide  of  nitro¬ 
gen.  When  pure  chloride  of  ammonium  is  adted  upon  by  a  solution 
of  nitrate  of  silver,  care  being  taken  to  leave  a  slight  excess  of  the 
former  salt— in  this  sense,  that  there  be  not  enough  nitrate  to  decom¬ 
pose  the  chloride  entirely,  there  is  formed  (after  filtration,  of  course) 
a  liquid  which,  concentrated  by  evaporation  to  a  syrupy  consistence, 
deposits  a  peculiar  salt,  which,  at  a  comparatively  low  temperature, 
gives  off  deutoxide  of  nitrogen. 

Variable  State  of  Eledtric  Currents,  and  on  Extra  Currents. 
— M.  Blaserna. 

Experiments  on  the  Intrapolar  Currents  of  a  Grove  Element. 
— M.  Royer. 

Nature  of  Ozone. — M.  Dubrunfaut. — We  shall  return  to  this 
paper. 

Improvement  of  Wines  by  Eledtricity. — M.  Scoutetten. — The 
author  states,  in  the  first  place,  that  a  series  of  experiments,  made  on 
the  large  scale  and  with  various  sources  of  eledtricity,  led  to  the  result 
that  eledtricity,  under  whatever  form  applied  (whether  as  a_  regular 
current  or  a  succession  of  discharges  accompanied  by  sparks),  improve 
wine,  rendering  it  mellow  and  mature.  As  to  the  mode  of  adtion  of 
this  agent,  the  author  thinks  that  the  bitartrate  of  potassa  present  in 
wine  is  decomposed :  the  potassa  set  free  saturates  the  acids  of  the 
wine,  and  the  free  tartaric  acid,  readting  upon  the  fatty  matters  pre¬ 
sent,  favours  the  formation  of  the  ethers  which  constitute  the  bouquet 
of  the  wine.  Moreover,  a  small  quantity  of  water  is  decomposed,  and 
the  oxygen  thereof  readts  upon  some  of  the  constituents  of  the  wine, 
thereby  forming  new  compounds  which  are  peculiar  to  old  wines. 


Cosmos,  January  22,  1870. 

Artificially-Prepared  Alizarine. — The  Societe  Industrielle  de 
Mulhouse  has  just  proposed  to  grant  its  medal  of  honour  to  him  who 
shall  introduce  artificially-made  alizarine  at  a  sufficiently  low  price, 
so  that  it  may  be  available  for  general  use,  instead  of  and 
to  perfedtly  answer  all  the  purposes  to  which  madder  or  its  prepara¬ 
tions  are  now  applied  in  calico-printing  and  dyeing.  The  competitor 
is  bound  to  make  and  deliver  a  quantity  of  this  produdt  equal  to,  at 
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the  least,  40,000  kilos.  (40  tons’  weight)  of  madder;  the  produt,  more¬ 
over,  must  be  such  that,  by  the  methods  of  mordanting,  &c.,  now  in 
use,  it  will  yield  the  same  shades  of  colour  and  of  the  same  good 
quality  as  madder  or  its  preparations.  This  notice  also  states — 
(1)  That  the  artificially-made  alizarine  prepared  by  MM.  Meister, 
Lucius,  and  Co.,  at  Hoechst,  near  Frankfort,  yields,  especially  for  red 
and  puce,  results  which  leave  nothing  to  be  desired.  (2)  M.  Pernod, 
from  Avignon,*  have  just  requested  MM.  Steinbach  and  Rack,  of  Mul- 
house,  to  report  upon  the  tintorial  value  of  a  sample  of  a  newly- 
discovered  pigment  extracted  from  the  wash-waters  of  the  madder 
while  being  converted  into  garancine;  the  same  gentlemen  have  also 
been  requested  to  report  upon  a  sample  of  oxalic  acid  obtained  from 
the  same  source. 

Detection  of  Butyric  Acid  in  Glycerine.— M.  Perutz. — Accord¬ 
ing  to  the  author,  concentrated  glycerine  should  simply  be  mixed, 
for  this  purpose,  with  very  strong  alcohol  and  concentrated  sulphuric 
acid,  when  butyric  ether  is  at  once  formed  and  easily  recognised  by 
its  peculiar  pine  apple-like  smell.  Since  glycerine  often  contains 
large  quantities  of  butyric  acid,  the  author  proposes  to  treat  with 
alcohol  the  animal  charcoal  employed  for  the  decolouration  of  the 
glycerine ;  the  butyric  acid  is  retained  between  the  pores  of  the 
animal  charcoal  in  the  state  of  butyrate  of  lime  soluble  in  alcohol. 
The  material  thus  recovered  may  be  applied  to  the  manufacture  of 
butyric  ether  or  butyric  acid. 

January  29,  1870. 

Gold  Found  in  the  Rivers  of  the  Scandinavian  Peninsula. — 
M.  Meunier. — The  quantity  of  gold  dust  occurring  among  the  sand  of 
the  beds  of  the  northern  rivers  of  Sweden  and  Norway  is  larger  in 
quantity^  than  has  been  hitherto  generally  known ;  three  men  have 
made,  within  six  weeks,  a  sum  of  £80  each,  by  washing  the  sand  and 
collecting  the  gold  contained  therein  of  one  of  the  rivers. 


Annalen  der  Chernie  und  Pharmacie,  December,  1869. 

This  number  contains  the  following  original  memoirs  and  papers:— 

Ketonic  Acids. — M.  Wichelhaus. — The  intention  of  the  author  is 
to  point  out  the  limits,  and  reduce  to  regular  classification  the  products 
of  the  oxidation  of  hydrocarbons.  There  are  four  different  modes  by 
means  of  which  an  atom  of  oxygen  can  combine  with  a  hydrocarbon 
(provided  the  relative  position  of  the  carbon  atoms  remains  unaltered). 
The  following  are  instances  of  these  four  types: — • 


ch2.oh 

CO  .OH 

Alcohol,  or 
oxy  acid. 


CO.H 
CO. OH 

Aldehyde 

acid. 


CH3 

CO 

CO. OH 
Ketonic  acid. 
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CH 
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O 


Oxy  acid. 


The  paper  next  contains  the  following  separate  sections  ; — Relation  of 
pyro-uvic  acid  and  aceton— 


CH3 

CO 

ch3 


ch3 

CO 

CO. OH 


Aceton.  Pyro-uvic  acid. 

(pyro-uvic  acid  bears  the  same  relation  to  aceton  as  propionic  acid  to 
propan);  products  of  the  aCtion  of  bromine  upon  pyro-uvic  acid;  sub¬ 
stitution  products  of  bibromo-pyro-uvic  acid  ;  distillation  of  pyro- 
uvates. 


Naphthol  and  Carbonaphtholic  Acid. — M.  Eller. — When  diazo¬ 
naphthaline  prepared  by  means  of  the  aCtion  of  nitrous  acid  upon 
naphthylamine,  is  boiled  with  water,  naphthol,  C10H7.OH,  is  obtained  ; 
but  this  mode  of  preparing  naphthol,  although  modified  in  various 
ways  by  the  author,  only  yielded  traces  of  the  substance  alluded  to. 
The  author,  therefore,  considered  it  better  to  prepare  naphthol  by 
means  of  the  decomposition  of  naphthaline  sulpho-acid  salts  by  fusing 
caustic  potassa.  The  fused  mass  is  first  dissolved  in  water,  decom¬ 
posed  by  means  of  hydrochloric  acid,  and,  after  a  further  purifying 
process,  naphthol  is  obtained  as  snow-white  brilliantly-crystalline 
solid  substance,  fusing  at  92°  ;  formula,  C10H8O.  When  naphthol  is 
aCted  upon  by  sodium  and  carbonic  acid,  it  yields  a  new  product, 
carbonaphtholic  acid,  C11H803,  or — - 


c10h6 


OH 

CO. OH, 


a  solid  substance,  hardly  soluble  in  water,  readily  so  in  benzol,  ether, 
and  alcohol,  and  fusing  at  about  187°.  The  salts  of  this  acid  are  all 
rather  difficultly  soluble  in  -water. 

Isomeric  Naphthols  and  some  Derivatives  thereof.  —  M 
Schaeffer. — In  the  introduction  to  this  paper,  the  author  refers,  at  some 
length  to  the  researches  on  this  subject,  first  and  foremost  of  Faraday, 
and  next  of  MM.  Liebig,  Regnault,  Berzelius,  Wohler,  and  many 
others.  There  exist— a  naphthol,  C10H7.OH,  obtained  from  naphthalin- 
sulphate  of  lead ;  this  a  product  is  characterised  by  its  behaviour 
with  hydrochloric  acid;  for,  if  a  splinter  of  fir-wood  is  dipped,  first 
into  an  aqueous  solution  of  a  naphthol,  and  then  in  hydrochloric  acid, 
and  then  exposed  to  sunlight,  the  wood  is  first  coloured  green,  and  at 
last  a  brownish  red  colour.  ft  naphthol  also  exhibits  this  reaction, 
but  it  is  more  rapidly  performed  ;  and  when  the  wood  is  dipped  after¬ 
wards  in  a  weak  solution  of  bleaching  powder,  a  yellow  tinge  is  pro¬ 
duced.  The  author  describes,  at  length,  naphthol-ethyl  ether, 


*  There  is  no  firm  in  existence  so  largely  interested  in  the  trade 
and  everything  relating  to  madder,  garancine,  &c.,  as  this  very  ex¬ 
tensive  commercial  and  manufacturing  firm. 


Ci0Hy.OC2Ha;  naphthol-ether,  C12H120  ;  a  and  ft  naphthol-acetyl- 
ether,  C10H7.OC2H3O  ;  phosphate  of  naphthol-ether,  PO.(C10H7O  )3  ; 
carbonaphtholic  acids  ;  a  and  ft  naphthol-sulpho  acids — 


and  several  of  its  salts. 


C10HS 


f  OH 

1  so3h, 


Derivatives  from  Naphthaline. — MM.  Darmstadter  and  Wichel¬ 
haus. — A  lengthy  memoir  divided  into  the  following  sections : — 
Binitro-naphthol  and  bichloro-naphtho-chinon  from  a  naphthol ; 
dinitro-naphthaline ;  bromo-sulpho  acids  of  naphthaline;  naphtho- 
bioxyl;  bicyanide  of  naphthaline  ;  bicarbo-naphthalinic  acid. 

Contribution  to  the  Knowledge  of  the  Constitution  of  the 
Derivatives  from  Naphthaline. — M.  Wichelhaus. — We  reproduce 
the  formula  in  this  paper,  since  they  are,  according  to  the  author,  the 
formulae  expressing  the  constitution  of  the  naphthols— 
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Crystallised  Algaroth  Powder,  and  on  Oxychloride  of  Anti¬ 
mony. — M.  Schaeffer. — When  absolute  alcohol  and  chloride  of  anti¬ 
mony  are  placed  together  in  a  sealed  tube  and  heated  to  about  150°, 
in  the  proportion  of  1  molecule  of  chloride  of  antimony  and  3  mole¬ 
cules,  of  alcohol,  there  is  found,  on  opening  the  tube,  that,  while 
chloride  of  ethyl  escapes,  the  sides  of  the  tube  are  lined  with  a  crys¬ 
talline  mass,  which,  after  having  been  thoroughly  washed  with  alco¬ 
hol,  proved  to  consist  of  chlorine  and  antimony,  without  any  organic 
substance,  the  formula  being  Sb4Cl20s,  the  same  which  has  been 
adopted  tor  the  Pulvis  algarothi  of  the  pharmaceutists.  Another 
experiment,  made  with  equal  molecules  of  alcohol  and  chloride  of 
antimony,  led  to  the  formula  SbOCl ;  and  the  reaction  is  represented 
by— 

SbCl,+  C2H60  =  Sb  {  °C*H*  I  +  HC1  ;  Sb  [  “ 

=  SbOCl4  CaHfiCl. 

Constitution  of  Epichlorhydrine. — M.  Darmstadter. — By  first 
causing  chloride  of  phosphorus  to  aft  upon  epichlorhydrin,  and  next 
adding  to  the  produft  so  obtained  a  quantity  of  bromine,  a  fluid  was 
obtained  which,  by  means  of  fraftional  distillation,  yielded  a  liquid 
boiling  at  about  200° ;  sp.  gr.,  at  150,  2*004  ;  formula,  CgHsBrCl. 
This  substance  is  identical  with  chlorhydrodibromhydrine  ;  and  the 
author  states  that  the  following  formula — 

CH.cn  (CH2ci  \ 

CH~  )  [  O  +  PCl3,Brr,  —  •]  CHBr  [  +  PCLO 
CHJ  J  *  t.CH2Br  J 

represents  the  reaftion,  and  thus  proves  the  correctness  of  the  view 
that  epichlorhydrine  does  not  contain  hydroxyl. 

Preparation  of  Zinc  Ethyl. — M.  Wichelhaus. — The  gist  of  this 
paper  is  that  it  is  best  to  apply,  for  the  purpose  of  the  preparation  of 
zinc  ethyl,  coarsely-divided,  that  is  to  say,  roughly-filed,  zinc,  which 
exhibits  a  great  many  points  of  contaft. 

Aceto-Chlorhydrine  from  Octyl-Glycol. — M.  Clermont. — The 
author  describes,  at  some  length,  the  preparation  and  rectification  of 
aceto-chlorhydrine  by  means  of  anhydrous  acetic  acid,  anhydrous 
hypochlorous  acid,  and  pure  oftylen.  The  aceto-chlorhydrine  thus 
obtained  is  a  very  mobile,  colourless  liquid,  exhibiting  a  pleasant  aro¬ 
matic  odour  and  burning  taste,  insoluble  in  water,  but  soluble  in  alco¬ 
hol,  ether,  and  acetic  acid;  it  is  capable  of  burning,  with  a  smoky 
greenish  coloured  flame  ;  boils  at  2250,  without  decomposition  ;  sp.  gr. 
at  o°,  1*026;  formula,  C10H19ClO2  ;  vapour  density,  7*12.  On  being 
treated  with  caustic  potassa  in  a  sealed  tube  at  180°,  a  liquid  was 
obtained  boiling  at  1450 ;  formula,  C8H160 — that  is  to  say,  oftylen 
oxide. 

Uvic,  Formic,  Glycolic,  and  Glyoxylic  Acids,  Produces  of 
the  Oxidation  of  Glycerine  by  Nitric  Acid. — M.  Heintz.— A 
lengthy  memoir  wherein  the  author  minutely  describes  the  method 
applied  by  him  for  proving  the  four  substances  named  to  be  produced 
when  glycerine  is  afted  upon  by  nitric  acid. 

Contribution  to  the  Knowledge  of  Sulpho-Nitrogen  Acids 
(Schwefelstickstoffsauren  Corps  Sulfazotes  of  Fremy). — MM. 
Claus  and  Koch. — This  paper,  having  also  appeared  in  another 
German  periodical,  has  already  been  abstracted  (see  Chemical  News, 
vol.  xx.,  p.  323.) 

Observations  and  Critical  Remarks  upon  M.  Llnnemann’s 
Paper  “  On  the  Conversion  of  Butyric  Acid  into  Normal 
Primary  Butyl  Alcohol.  ” — M.  Lieben. — This  short  paper  is  a  rather 
sharp  reply  to  some  remarks  made  by  M.  Linnemann  upon  the  author’s 
researches  on  this  subject. 


Moniteur  Scientifique,  No.  314,  January  15,  1870. 

This  number  contains  the  following  original  papers  relating  to 
chemistry : — 

Bromide  of  Sodium. — M.  Casthelaz. — This  paper  treats,  at  length, 
on  the  different  modes  of  the  preparation  of  this  salt — viz.,  by  direct 
ation  of  bromine  and  caustic  soda  solution;  by  the  decomposition  of 
bromide  of  iron  by  means  of  either  caustic  soda  or  its  carbonate;  by 
double  decomposition  of  the  bromide  of  ammonium  by  caustic  soda 
or  carbonate  of  soda.  This  latter  method  is  used  on  the  large  scale 
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by  the  author,  who  describes  in  this  paper  the  arrangements  made  by 
him  to  obtain  a  product  free  from  chlorine,  as  well  as  from  iodine. 

Researches  on  the  Yama-Mai  Silk.— Dr.  Bolley. — The  silk 
alluded  to  is  the  product  of  a  worm  native  of  China,  and  feeding  on 
oak  leaves  instead  of  on  those  of  the  mulberry  tree.  It  appears,  from 
this  paper,  that  several  parcels  of  that  silk  have  been  sent  to  Europe  ; 
but  at  Lyons,  as  well  as  at  Zurich,  great  difficulties  have  been 
encountered  in  working  up  this  silk  along  with,  or  in  the  same 
manner  as  the  ordinary  silkworm  product.  Several  gentlemen  have 
investigated  the  microscopical  structure  of  the  Yama-mai  silk,  and 
found  it  in  almost  every  respeCt  to  differ  from  the  silk  hitherto 
generally  used.  The  chemical  composition,  also,  of  this  newly- 
imported  substance  differs  :  it  has  been  found  to  contain,  in  raw  state, 
8'639  per  cent  of  ash,  while  good  raw  Italian  silk  only  contains  ro 7  per 
cent ;  but,  when  the  Yama-mai  silk  is  first  treated  with  some  alcohol, 
next  with  dilute  sulphuric  acid,  and  then  cleansed  in  a  soap-bath,  the 
quantity  of  ash  is  decreased  to  o'5g  per  cent,  while  raw  Italian  silk 
treated  in  the  same  manner,  leaves  0^95  per  cent  of  ash.  The  fibroine 
and  gummy  matter  of  both  kinds  of  silk  have  been  proved  identical ; 
the  colouring  matter  of  the  Yamji-mai  variety  appears  to  differ  from 
that  of  ordinary  silk.  Under  perfectly  identical  conditions,  the  last- 
named  variety  of  silk  is  more  hygroscopical  than  the  ordinary  kind. 
DireCt  experiments  instituted  by  the  author  have  proved  that  the 
newly-imported  material  has  a  less  affinity  for  mordants  than  ordinary 
silk,  and  both  kinds  submitted  to  dye-baths  of  the  same  composition 
and  simultaneously  have  been  proved  to  differ  greatly  as  regards  the 
colour  assumed. 

On  Phenyl  Brown,  so-called  Phenicienne.— MM.  Bolley  and 
Hummel. — ’This  substance,  also  called  rotheine,  is  not  to  be  confounded 
with  the  brown  colouring  matter  made  by  Messrs.  Roberts,  Dale,  and 
Co.,  at  Manchester.  The  phenyl  brown  of  M.  Roth’s  invention  is  a 
substance  which,  without  the  use  of  any  mordant,  yields,  upon  silk 
and  woollen  fabrics,  fast  colours.  Since  it  has  been  alleged  that  the 
brown  dye  alluded  to  is  possessed  of  explosive  properties,  the  authors 
have  investigated  the  manufacture  and  the  reactions  which  take  place 
during  the  process.  The  authors  find  that,  when  a  mixture  of  nitric 
and  sulphuric  acids  (1  parbmf  the  former  of  a  sp.  gr.  of  1*35,  and  2  of 
the  latter,  concentrated)  are  made  to  act  upon  phenol,  two  different 
products  are  always  produced — one  of  these,  a  solid  substance, 
sometimes  like  thick  tar,  sometimes  grainy  ;  and  a  deep  red- 
coloured  liquid.  When  this  latter  is  poured  into  cold  water, 
a  pulverulent  brown-coloured  substance  is  precipitated,  which 
possesses  all  the  characteristic  properties  of  commercial  phenicienne. 
The  result  of  the  researches  arrived  at  by  the  authors  is  that  pheni¬ 
cienne  is  a  compound  mixture  of  binitro-phenol  and  a  peculiar  amor¬ 
phous  substance  which  has  some  likeness  to  the  ulmic  and  humic 
substances,  but  the  precise  nature  of  which  has  not  been  ascer¬ 
tained. 


waste;  but,  since  the  transport  of  this  waste  liquid  is  too  costly  (it 
mav  be  very  usefully  applied  where  it  can  be  had  with  ease),  the 
author  describes  a  method  of  making  hypophosphoric  acid  by  the 
slow  combustion  _  of  phosphorus.  According  to  his  experiments, 
2  grms.  of  this  acid,  dissolved  in  xo  or  12  litres  of  water,  is  a  strong 
poison  for^all  kinds  of  inseCts,  and  not  only  does  not  hurt  plants,  but 
has  the  effeCt  of  increasing  the  soluble  phosphates  in  the  soil. 

Researches  on  the  Improvements  to  be  made  in  Galvanic 
Batteries. — M.  Delaurier. — A  lengthy  paper  accompanied  by  several 
engravings. 

Thermo- Electrical  Apparatus  with  Galena  and  Iron.— MM. 
Mure,  Clamond,  and  Gailfe. — According  to  the  results  of  the  experi¬ 
ments  described  at  length,  this  apparatus  deserves  the  attention  of  all 
who  require  galvanic  batteries,  since  regularity  and  steadiness  of 
action  are  here  combined  with  economy  and  the  absence  of  incon¬ 
venient  vapours. 


Zeitsclirift  fur  Chemie  von  Dcilstein,  No.  2,  1870. 
This  number  contains  the  following  original  papers: — 


Sulphotoluide.— MM.  Otto  and  Gruber 
tained  when  its  solution  in  benzol  is  slowly 
crystalline  substance,  fusing  at  about  156°, 
cultly  soluble  in  cold  alcohol  and  ether,  and 
chloroform,  and  sulphide  of  carbon ;  it  is 
position,  in  fuming  nitrous-nitric  acid,  and 
heated  to  160°  in  sealed  tubes  along  with  a 
caustic  potassa  in  alcohol.  Formula — 

'CH, 


— Sulphotoluide,  as  ob- 
evaporated,  is  a  beautiful 
insoluble  in  water,  diffi- 
readily  soluble  in  benzol, 
soluble,  without  decom- 
is  not  adted  upon  when 
concentrated  solution  of 


C6H4< 

C6H4< 


>soa 

.CH.. 


Two  Isomeric  Pentachlorobenzols  and  Bichlorobenzol- 
Chloride. — M.  Otto. — There  exist,  says  the  author,  two  isomeric 
pentachlorobenzols,  C„HC1A.  One  of  these  is  a  needle-shaped,  crys¬ 
talline  substance,  not  soluble  in  ether  or  alcohol,  even  when  boiling, 
but  soluble  in  benzol  and  chloroform,  and  melts  at  about  199®;  the 
other  substance  of  this  name  is  readily  soluble,  even  in  cold  alcohol, 
and  its  melting-point  is  85°.  Dichlorobenzol-chloride,  CBH,  CL.CL,  is 
soluble  in  chloroform.  3  6 


A  New  Mode  of  Formation  of  Binitronaphthol.— Dr.  Ballo. 
— When  naphthylamine  is  treated  with  nitric  acid  (sp.  gr.,  1-35),  an 
energetic  adtion  takes  place,  and  the  result  is  the  formation  of  binitro¬ 
naphthol,  according  to  the  following  formula  : — 

C10H7.NH3+3NO.i.OH  =  C10H3"'{[^)2) }  +N02.0NH4  +  H20, 


Adtion  of  Shellac  upon  some  Aniline  Colours. — M.  Labouret. 
• — When  a  salt  of  rosaniline  is  added  to  a  solution  of  any  resin,  that 
solution  is  red-coloured,  if  the  salt  of  aniline  is  soluble  in  the  solvent 
used  to  dissolve  the  resin  ;  the  colour  has,  however,  a  tendency  to  turn 
violet  as  so®n  as  the  solution  is  heated  or  evaporated  to  dryness. 
An  alcoholic  solution  of  shellac,  to  which  fuchsine  has  been  added, 
turns,  on  evaporation,  to  a  most  magnificent  blue  colour.  This 
material  is  insoluble  in  ether,  but  soluble  in  alcohol  and  acetic  acid, 
the  solutions  exhibiting  a  blue  colour.  The  produdt  is,  however, 
very  unstable  ;  and  the  only  use  this  readtion  could  be  turned  to  is, 
according  to  the  author,  the  detedtion  of  shellac  among  other  resins, 
since  a  very  minute  quantity  of  the  last-named  resin  may  by  this 
means  be  detedted. 


Les  Mondes,  January  20,  1870. 

Nickelising. — It  appears  that,  as  the  result  of  researches 
instituted  by  MM.  Adam*,  Gaiffe,  and  Boston,  a  company  has  been 
formed  in  America  (U.S.)  with  the  view  of  nickelising — i.e.,  covering 
other  metals,  by  galvano-plastic  means,  with  a  more  or  less  thick 
coating  of  pure  nickel.  Since  that  metal  is  very  hard,  it  resists,  even 
in  thin  layers,  rather  rough  usage;  it  is  not  oxidised,  even  in  contadt 
with  water,  at  the  ordinary  temperature,  and  the  metal  assumes  a 
brilliant  polish  if  required.  The  method  employed  for  the  deposition 
of  nickel  will  be  fully  described,  since  this  subjedt  was  treated  of  at 
length  at  the  meeting  of  the  Academy  of  the  17th  instant.  The  secret 
of  the  success  is  the  use  of  a  preparation  of  a  very  pure  double  sul¬ 
phate  of  ammonia  and  nickel.  The  Company  alluded  to  have  estab¬ 
lished  a  branch  manufactory  at  Paris  under  the  management  of 
M.  Gaiffe. 

Species  of  the  Genus  Equus. — M.  Sanson. 

January  27,  1870. 

Cast-Iron  Stoves.— Dr.  Sacc. — The  author  mentions  that  some 
experiments  made  in  his  laboratory  fully  prove  that  cast-iron  stoves, 
even  if  they  are  allowed  to  become  red-hot,  arc  not  injurious  to  health, 
provided  care  be  taken  to  ensure  a  proper  ventilation  and  draught  in 
the  chimney,  or,  rather,  in  the  pipe  leading  from  the  stove  into  it. 
The  use  of  cast-iron  stoves,  the  author  says,  is  not  injurious  to  health, 
but  becomes  so  only  with  imperfedt  draught  ;  and  that  defedt  impairs 
the  good  use  of  all  kinds  of  stoves,  no  matter  whether  they  be  made  of 
cast-  or  wrought-iron,  or  of  any  other  material. 

Use  of  Hypophosphoric  Acid  in  Agriculture  for  the  Purpose 
of  Destroying  Noxious  InseCts. — M.  Martin. — The  author  pro¬ 
poses,  more  especially  for  the  purpose  of  destroying  the  Phylloxera 
vastatrix,  which  makes  great  havoc  in  the  vineyards,  to  apply  hypo¬ 
phosphoric  acid  dissolved  in  water.  The  makers  of  phosphorus  obtain 
a  quantity  of  this  acid  in  aqueous  solution,  which  is  thrown  away  as 


Bulletin  de  la  Societe  Chimique  de  Paris ,  December,  1869. 

This  number  contains  the  following  original  papers  and  com¬ 
munications  : — 

Studies  on  the  Sewage-Water  of  Paris.— M.  Chevalet.— From 
this  paper,  we  learn  that  the  portion  of  the  sewage  soluble  in  water 
(the  solid  muddy  deposit  is  converted  into  a  kind  of  dry  manure)  con¬ 
tains  by  far  the  larger  quantity  of  valuable  ammoniacal  salts,  and 
retains  in  suspension  nitrogenised  organic  matter,  which  it  is  never 
possible  to  obtain  precipitated  ;  there  remains,  moreover,  similar 
organic  matter  in  solution.  The  quantity  of  soluble  ammoniacal 
salts  amounts  to  3'37i  kilos,  to  the  cubic  metre  of  sewage,  and,  in 
addition  thereto,  it  contains  640  grms.  of  azotised  organic  matter. 

Determination  of  the  Molecular  Groups  Decomposed  by  an 
Electric  Cuirent. — M.  Bourgoin. — This  paper,  and  the  following — 

Electrolysis  of  the  Organic  Alkalies — M.  Bourgoin— are  too 
lengthy  to  admit  of  any  useful  abstraction. 


Revue  des  Cours  Scientifiques  de  la  France  et  de  VEtranger ,  Nos.  1  to  7, 
inclusive  (from  December  4,  1869,  to  January  8,  1870. 

This  collection  does  not  contain,  among  the  very  valuable  and  inter¬ 
esting  scientific  matters  embraced  by  it,  any  original  paper  on  chemis¬ 
try  or  sciences  connected  therewith.  The  last  number,  however,  con¬ 
tains  a  very  extensive  review  of  a  book,  “  Cours  de  Chimie  Inor- 
ganique  d’Apres  la  Theorie  Typique  de  Gerhardt,  par  A.  Daxhelet, 
2  vols.  in  8vo.  (Paris:  Baudry). 

Population  of  Cuba. — From  this  paper,  we  learn  that  the  increase 
of  the  population  of  that  island  has  increased  to  an  amount  second  to 
that  of  the  increase  of  the  population  of  the  United  States,  and,  ex¬ 
cepting  the  latter,  more  than  that  of  any  other  part  of  the  world. 
The  present  population  of  Cuba  exceeds  2,000,000  inhabitants. 

The  Revue  above  named  contains  a  great  many  papers  of  interest 
to  medical  men. 

No.  8,  1870. 

This  number  does  not  contain  any  original  paper  relating  to  chemis¬ 
try  or  allied  sciences,  but  we  meet  here  with  an  excellent  physiological 
paper  on  the — • 

Effects  of  the  Climbing  of  High  Mountains  upon  the  Human 
System. — M.  Lortet. 

No.  9,  1870. 

The  Astronomical  Observatory  at  Paris.— The  staff  of  this 
institution  has  resigned,  and  the  Minister  of  Public  Instruction  will 
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have  to  choose  either  to  keep  M.  Le  Verrier,  and  accept  the  resigna¬ 
tion  of  the  whole  staff,  or  accept  the  resignation  of  the  former,  and 
appoint  another  director.  It  appears  that  very  serious  dissension  has 
arisen  among  the  parties,  giving  rise  to  daily  scenes  not  seemly  in  a 
scientific  establishment. 


■  Annalen  der  Physik  und  Chemie,  von  Poggendorff,  No.  12,  1869. 

This  number  contains  the  following  original  papers:— 

Thermo-Chemical  Researches.— M.  Thomsen. — The  third  in¬ 
stalment  of  a  lengthy  paper  on  this  subject,  containing  the  following 
sections  : — Sulphuric  acid;  selenic  acid;  sulphurous  acid;  selenious 
acid  ;  hyposulphuric  acid. 

Mineralogical  Researches. — M.vom  Rath. — The  author  describes, 
among  other  substances,  a  newly-discovered  mineral  from  the  neigh¬ 
bourhood  of  Laach  (Rhenish  Prussia).  This  mineral  has  been  named 
amblystegite.  It  contains,  in  100  parts : — Silica,  49-8  ;  protoxide  of 
iron,  25’6 ;  magnesia,  177;  lime,  o'i5;  alumina,  5^05 ;  water,  07. 
Meteorite,  from  Girgenti,  Island  of  Sicily. — It  appears  that  of  this 
meteorite  only  very  small  bits  have  been  obtained  in  some  museums. 
The  author  accidentally  got  a  large  lump  which  a  friend  sent  him 
from  Palermo,  and  thus  an  analysis  became  possible,  giving,  in  100 
parts,  the  following  results  : — Chrome  iron,  i-20  ;  sulphur,  2-24;  iron, 
3-43;  silica,  4371  ;  alumina,  177  ;  magnesia,  26-84;  lime,  1-85;  pro¬ 
toxide  of  iron,  17-96  ;  protoxide  of  manganese,  a  trace;  soda,  1-50. 

Crystallographical  Description  of  the  Salts  derived  from 
Sulpho-Acids  of  Phenol. — M.  vom  Rath. — Purely  a  crystallo¬ 
graphical  monograph. 

Experiments  on  Dispersion  Figures  (Zerstrenungsbilder). — 
M.  Bezold. 

Vibrations  of  a  Layer  of  Air  corresponding  to  those  of  a 
Fixed  Disc. — M.  Vierth. 

Reply  to  the  Critics  of  M.  Boltzmann. — M.  Most. 

Experimental  Researches  on  the  Effect  Heat  Exercises 
upon  Electromotive  Force. — Dr.  L.  Bleekrode. — A  lengthy  mono¬ 
graph  of  great  merit  on  a  subject  first  investigated  by  Faraday. 

New  Sulphur  Salts  (Third  Paper). — M.  Schneider. — The  author 
describes: — Potassiumplatinum-sulphoplatinate,  obtained  by  fusing 
together  2  parts  of  spongy  platinum,  6  of  pure  carbonate  of  potassa, 
and  6  of  sulphur.  After  cooling,  the  mass  is  treated  with  water ; 
what  remains  undissolved,  exhibiting  a  crystalline  appearance  and 
reddish  lead  colour,  accompanied  by  metallic  lustre,  is  the  salt  alluded 
to — 

II  II  II  IV 

K2S,PtS,PtS,PtS,  i-PtS2. 

Sodiumplatinum-sulphoplatinate — 

II  II  II  IV 

Na2S,PtS,PtS,PtS  [-PtS2. 
Potassiumplatinum-sulphostannate — 

II  II  II  IV 

K2S,PtS,PtS,PtS  j-SnS2. 

Sodiumplatin-sulphostannate.  Disodiumplatinum-sulphoplatinatc — 


NOTES  AND  QUERIES. 


Egg  and  Blood  Albumen. — Can  any  of  your  readers  inform  me 
of  a  good  method  of  testing  the  value  of  egg  and  blood  albumen. — 
W.  B. 

Production  of  Ozone. — Would  you  kindly  inform  me,  through  the 
medium  of  your  valuable  journal,  the  cheapest  and  best  mode  of  pro¬ 
ducing  ozone  in  quantity,  and  if  a  process  described  in  the  Daily 
Telegraph  some  months  since  is  practicable,  and  if  protected  by  a 
patent  ? — X.  Y.  Z. 


TO  CORRESPONDENTS. 


***  Vol.  XX.  of  The  Chemical  News,  containing  a  copious  index, 
is  now  ready,  price  ns.4d.,  by  post,  11s.  iod.,  handsomely  bound  in 
cloth,  gold-lettered.  The  cases  for  binding  may  be  obtained  at 
our  office,  price  is.  6d.  Subscribers  may  have  their  copies  bound 
for  2s.  6d.  if  sent  to  our  office,  or,  if  accompanied  by  a  cloth  case, 
for  is.  Subscribers  wishing  to  complete  their  sets  of  volumes 
are  requested  to  apply  to  the  publisher,  who  will  give  th-em 
information  respecting  scarce  numbers  and  volumes.  Vol.  xxi. 
commenced  on  January  7th,  and  will  be  complete  in  twenty-six 
numbers. 

BOOKS  RECEIVED. 

The  Manchester  Examiner  and  Times,  Jan.  29,  1870,  containing  a 
letter  by  Dr.  Bedford  on  “  The  Flames  upon  the  Sun.” 

On  the  Combining  Power  of  Chemical  Elements,  by  Prof.  S.  D. 

Tillman.  New  York. 

The  Medical  and  Surgical  Reporter. 

GANOT’S  PHYSICS,  BY  PROFESSOR  ATKINSON. 

In  post  8vo.,  pp.  900,  with  Plate  and  698  Woodcuts,  price  15s. 

The*  Fourth  Edition,  Revised  and  Enlarged. 

Xpiementary  Treatise  on  Physics,  Experimental 

-*— * ^  and  Applied,  for  the  use  of  Colleges  and  Schools.  Translated 
and  edited  from  Ganot’s  “Elements  de  Physique”  (with  the  Author’s 
sanction)  by  E.  Atkinson,  Ph.D.,  F.C.S.,  Professor  of  Experimental 
Science,  R.  M.  College,  Sandhurst. 

London:  Longmans,  Green,  and  Co.,  Paternoster  Row. 


Now  ready,  in  crown  8vo.,  price  6s.  cloth. 

n  Food;  its  Varieties,  Chemical  Composi¬ 
tion,  Nutritive  Value,  Comparative  Digestibility,  Physiological 
Functions  and  Uses,  Preparation,  Culinary  Treatment,  Preservation, 
Adulteration,  &c.  By  H.  Letheby,  M.B.,  M.A.,  Professor  of 
Chemistry  in  the  College  of  the  London  Hospital,  and  Medical  Officer 
of  Health  and  Food  Analyst  for  the  City  of  London. 


Argentumplatinum 


II  II  IV 

Na2S,Na2S,PtS,PtS  |-PtS2. 
-sulphoplatinate — 

Ag2S,Ag2S,PtS,PtS  ypt2. 


Thalliumplatinum-sulphoplatinate  ;  this  salt,  obtained  by  a  rather 
complex  process,  is  insoluble  in  cold  water ;  dilute  hydrochloric  acid 
extracts  all  the  thallium,  without  the  least  evolution  of  sulphuretted 


hydrogen  ;  formula — 


Tl2S,Tl2S,PtS,PtS  i-PtS2. 


Researches  on  Mica  Combinations. — M.  Renscb. — A  purely 
mineralogical  paper. 


MEETINGS  FOR  THE  WEEK. 


Monday,  Feb.  7th.— Royal  Institution,  2.  General  Monthly  Meeting. 

-  Medical,  8. 

-  London  Institution,  4. 

Tuesday,  8th.— Royal  Institution,  3.  Professor  Humphry,  “On  the 
Architecture  of  the  Human  Body." 

-  Institution  of  Civil  Engineers,  8 

-  Photographic,  8.  Anniversary. 

-  Ethnological,  8. 

Wednesday,  9th. — Society  of  Arts,  8. 

-  Geological,  8 

-  Microscopical,  8.  Anniversary. 

Thursday,  10th.— Royal  Institution,  3.  Prof.  Odling,  “  On  Chemistry.” 

-  London  Institution,  7.30. 

- -  Royal,  8.30 

-  Zoological,  8.30 

-  Royal  Society  Club,  6. 

Friday,  nth.— Royal  Institution,  8.  Dr.  Carpenter,  “On  Tempera¬ 
ture  and  Life  in  Deep-Sea.” 

- —  Astronomical,  3.  Anniversary. 

- -  Quekett  Club,  8. 

Saturday,  12th.— Royal  Institution,  3.  Mr.  Scott,  “  On  Meteorology.” 
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n  English  and  Foreign  Alkalimetrical  and 

Chlorimetrical  Degrees,  by  John  Pattinson,  F.C.S.  Read  before 
the  Newcastle  Chemical  Society. 

London:  Chemical  News  Office,  Boy  Court,  Ludgate  Hill,  E.C. 
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PRACTICAL  CHEMISTRY. 

Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 

Mr.  Henry  Matthews,  F.C.S.,  is  prepared 

to  give  Instruction  in  all  branches  of  PRACTICAL 
CHEMISTRY,  particularly  in  its  application  to  MEDICINE, 
AGRICULTURE,  and  COMMERCE. 

The  Laboratory  is  open  daily,  except  Saturday,  from  ten  to  five 
o’clock;  on  Saturday,  from  ten  till  one  o’clock. 

Mr.  Matthews  is  also  prepared  to  undertake  ANALYSES  of  every 
description. 

For  Particulars  and  Prospectuses,  apply  to  Mr.  Henry  Matthews, 
the  Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 


I  nstruedion  in  Practical  Chemistry  for  Students 

-®-  resident  in  the  South  of  London. 

Dr.  JOHN  MUTER,  M.A., 

Continues  to  receive  Pupils  at  his  Laboratory,  whom  he  instructs  in 
all  branches  of  Practical  Chemistry  on  moderate  terms. 

Medical  and  Pharmaceutical  Students  successfully  prepared  for 
their  Examinations  in  a  short  Course  of  Evening  Lessons.  Special 
Instruction,  also,  in  the  Microscopical  and  Chemical  Examination  of 
Articles  of  Food  and  Drink. 

Every  kind  of  Analysis  Carefully  and  Promptly  Executed.  Analyses 
for  the"  Profession  at  Half  Fees. 

New  Kennington  Institute,  289,  Kennington  Road. 
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NOTES  FROM  THE  LABORATORY 

OF  A 

SUGAR  REFINERY. 

By  WILLIAM  ARNOT,  F.C.S. 
(Continued  from  p.  50.) 


IX.  Char  Treatment. 

When  a  refiner  discovers  his  char  stock  to  be  in  a 
“  diseased  ”  condition,  he  naturally  begins  to  look  about 
for  some  method  of  treatment,  by  the  adoption  of  which 
the  quality  of  his  char  may  be  improved.  The  search  is 
usually  made  in  a  hap-hazard  way  ;  no  very  definite  notion 
of  what  the  disease  really  is  which  affedts  his  char  having 
been  obtained,  a  process  for  the  removal  of  iron  or  lime 
may  be  adopted  when  the  real  source  of  the  inefficiency 
of  the  char  may  be  excess  or  deficiency  of  carbon,  or  such 
like.  The  first  step  which  ought  to  be  taken  when  a  char 
ceases  to  give  satisfactory  results  is  to  have  it  carefully 
analysed  ;  but  this  will  be  of  comparatively  little  use  if 
analyses  have  not  been  formerly  made.  A  regular  monthly 
or  bi-monthly  analysis  of  every  refining  stock  should  be 
made,  and  the  results  of  each  compared  with  those  pre¬ 
ceding  ;  the  refiner  will  thus  be  able  to  trace  the  nature 
and  progress  of  disease  in  his  char,  if  any  exists.  If  sus¬ 
picion  is  thus  aroused  that  all  is  not  right,  more  frequent 
analyses  should  be  made,  and,  at  the  same  time,  seme 
well-considered  system  of  treatment  adopted.  It  may  be 
well  to  draw  attention  here  to  the  obvious  necessity  for 
such  analyses  being  made  with  rigorous  care.  An  in¬ 
crease  or  decrease  of  carbon  from  week  to  week  or  from 
month  to  month  of  o‘5  per  cent,  increase  or  reduction  of 
calcic  carbonate  to  the  same  extent,  or  an  increase  of 
iron  to  the  extent  of  o‘i  per  cent  of  oxide,  are  most 
important  indications,  and  ought  to  receive  the  special 
attention  of  both  analyst  and  refiner. 

A  fair  idea  of  the  nature  of  the  defeCt  having  been  ob¬ 
tained,  the  mode  of  treatment  most  likely  to  improve  the 
char  must  be  carefully  considered.  It  will  very  frequently 
be  found  that  the  safest,  most  efficient,  and,  in  the  end, 
least  expensive  course  to  follow  will  be  to  increase  the 
washing;  to  use  the  washing  water  boiling,  instead  of 
simply  “  warm  ”  ;  to  see  to  the  kilns  and  coolers  being 
tight,  and  the  working  of  them  specially  attended  to  ;  to 
rejeCt  suspicious  sugars;  and  generally  to  give  greater 
attention  to  the  employment  of  careful  and  efficient 
workmen.  The  writer  has  more  faith  in  measures  such 
as  these,  than  in  the  hasty  adoption  of  special  systems  of 
treatment,  which  often  lead  to  michievous  results.  But, 
in  the  face  of  every  precaution,  “diseases”  do  creep  in 
sometimes,  and  the  adoption  of  some  special  measures 
may  be  imperative  ;  but,  whatever*  the  system  to  be 
adopted,  numerous  and  frequent,  carefully-conduCted, 
small-scale  experiments  should  first  be  made.  The  di¬ 
seases  open  to  special  treatment  are,  as  indicated  in  the 
preceding  note,  principally  excess  of  lime  and  iron,  For 
the  removal  of  these,  the  following  processes  have  been 
adopted  with  more  or  less  success. 

1.  Fermentation  of  various  kinds  and  degrees.  The 
char  may  be  left  in  the  cisterns  with  a  little  “  sweet”  re¬ 
maining  in  it  (i.e.t  without  being  thoroughly  washed)  for 
some  days,  during  which  time  a  brisk  aCtion  will  take 
place  :  the  traces  of  sugar,  as  well  as  the  several  organic 
impurities  left  in  the  char,  are  decomposed,  with  forma- 
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Lons  of  various  weak  acids,  which  combine  with  the  lime, 
forming  salts  easily  removable  by  washing.  Or  a  quantity 
of  “sour  water ”  may  be  run  upon  the  char,  and  allowed 
to  stand  as  before  ;  the  adtion  will  be  the  same,  slightly  in¬ 
tensified.  Many  modifications  of  this  system  are  in  use, 
the  acuon  in  all  cases  being  the  same  in  kind,  differing 
only  in  degree.  Crude  acetic  acid  and  churned  milk  have 
also  been  used  to  promote  and  intensify  acetic  and  ladtic 
fermentations. 

bermentation  is  a  simple  and  cheap  mode  of  treatment, 
but  the  results,  although  generally  in  the  right  diredtion’ 
are  not  usually  very  great.  The  amount  of  acid  produced 
is  comparatively  trifling,  and  has  seldom  any  adtion  upon 
the  iron,  enough  lime  being  generally  present  to  saturate 
the  acid  as  produced.  It  has  its  harmlessness  to  recom¬ 
mend  it ;  but  it  keeps  the  char  an  objedtionably  long  time 
out  of  use,  and,  moreover,  monopolises  the  char  cisterns 
to  a  serious  extent.  This  latter  objection  may  be  got 
over  by  adopting  a  system  of  “dry  fermentation,”  in 
which  the  char,  well  drained,  but  moist,  and  containing 
the  fermenting  agents  already  referred  to,  is  removed 
from  the  cisterns,  and  allowed  to  lie  in  a  heap  for  a  week 
or  two,  or  until  all  adtion  has  ceased.  This  process,  how¬ 
ever,  involves  a  large  amount  of  additional  labour,  and, 
as  in  the  other  case,  keeps  the  char  out  of  use  longer  than 
desirable. 

2.  Dilute  Flydric  Chloride  has  been  used,  in  various 
ways  and  in  all  degrees  of  strength  ;  and,  for  the  removal 
of  iron,  perhaps  no  better  agent  can  be  employed.  Sodic 
sulphite  has  been  recommended  to  be  used,  along  with 
hydric  chloride,  for  the  removal  of  iron  ;  but  the  writer 
has  not  found  the  results  of  such  treatment  at  all  satis- 
fadtory.  Hydric  chloride  must  at  all  times  be  used  with 
extreme  caution  ;  very  dilute  solutions  should  alwa}'s  be 
preferred,  though  the  amount  of  lime  or  iron  removed 
should  be  the  smaller.  The  effedts  of  any  acid  treatment 
is  never  perfectly  satisfadtory  :  the  amount  of  impurity 
removed  is  generally  less  than  anticipated  ;  danger  of 
injuring  the  structure  of  the  char  always  exists  ;  in  what¬ 
ever  way  the  acid  is  applied,  some  of  the  char  is  certain 
to  get  more  than  its  share,  another  portion  getting 
less  ;  while  the  entire  removal  of  the  acid  from  the  char, 
after  it  has  done  its  work,  is  difficult,  if  not  impossible. 
Char,  after  having  been  treated  with  acid,  washed,  and 
re-burned,  always  shows  an  acid  readtion — so  difficult  is 
the  acid  to  wash  out  ;  and  this  residual  acid  has  the  effedt 
of  misleading  the  refiner  when  his  sugar-liquor  passes 
through  the  char  for  the  first  time.  The  liquor  will  look 
unusually  bright,  and  light  in  colour;  but  colour  due  to 
the  presence  of  traces  of  acid  is  valueless,  as,  in  the  pro¬ 
cess  of  boiling,  it  entirely  disappears.  Dr.  Wallace,  in  his 
ledture  to  the  Chemical  Society,  indicates  that  the  colour 
of  the  sugar  produced  in  such  circumstances  is  superior, 
though  the  syrups  are  increased  in  quantity.  This  the 
author  has  not  found  to  be  the  case  ;  the  syrups  are  in¬ 
creased,  but  the  colour  of  the  sugar  is  not  improved. 

3.  Gaseous  Hydric  Chloride. — Mr.  Beanes’s  process  has 
already  been  referred  to  (Note  VIII.)  When  the  circum¬ 
stances  which  obtain  are  such  as  to  warrant  its  use,  great 
care  must  be  taken  to  have  apparatus  of  the  best  con- 
strudtion,  and  thoroughly  trained  workmen  to  attend  to  the 
various  operations  involved.  When  the  excess  of  lime 
has  been  removed,  the  process  will,  of  course,  be  stopped 
until,  by  a  sufficient  increase  of  that  impurity,  it  can 
again  be  used  with  safety  and  with  profit.  Dry  gaseous 
hydric  chloride  has  no  adtion  upon  the  iron  ;  so  that,  for 
the  removal  of  that  powerfully-injurious  agent,  it  is 
inapplicable. 

Various  other  acids  have  been  used  with  a  view  to  im¬ 
prove  the  quality  of  animal  charcoal,  but  (unless  in  very 
special  cases)  with  very  discouraging  results.  Even  car¬ 
bonic  acid  has  been  used,  forced  into  the  char  in  the 
gaseous  form  under  high  pressure,  under  the  impression 
that  the  calcic  carbonate  would  be  changed  into  bicar¬ 
bonate,  and  thus  rendered  soluble.  This  may  serve  as  an 
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illustration  of  a  rather  numerous  class  of  “  inventions,”  the 
results  of  which  are  not  only  valueless,  but,  in  some  cases, 
most  injurious.  A  case  has  come  under  the  writer’s 
notice,  almost  too  absurd  to  be  mentioned,  in  which  un¬ 
dilute  oil  of  vitriol  was  poured  diredt  from  the  carboys 
upon  the  char  in  the  cisterns.  After  the  mixture  had  been 
allowed  to  adt  a  sufficient  length  of  time ,  it  was  dug  out 
in  blocks  with  picks  !  This  process  was  condudted  under 
chemical  supervision  1 

The  preservation  of  char  in  a  state  of  efficiency  is  per¬ 
haps  the  most  important  problem  in  the  sugar-refining 
industry;  and  certainly  it  were  much  better  for  the  refiner 
to  devote  his  best  energies  to  the  retention  of  his  char  in 
good  condition,  than  to  be  compelled  to  adopt  expensive, 
troublesome,  and  often  questionable  processes,  with  a 
view  to  restore  qualities  which,  through  careless  working, 
have  been  lost.  The  question  of  char  treatment  is  a  most 
troublesome  one ;  and,  although  almost  every  likely  pro¬ 
cess  has  been  pradtically  tried,  both  on  the  large  and 
small  scale,  by  the  author,  the  results  have  never  given 
him  unalloyed  satisfadtion.  He  is,  therefore,  the  more 
de3:rous  of  impressing  upon  refiners  the  desirability  of 
caring  well  for  good  char  when  they  have  got  it. 

A  favourite  “  cure  ”  for  faulty  char  with  some,  is  to  mix 
in  new  or  faultless  char  in  various  proportions  ;  but,  as 
must  be  self-evident  to  anyone  who  will  carefully  look  at 
the  subjedt,  this  is  only  to  disguise  the  weakness  of  the 
old  by  the  potency  of  the  new.  A  char  having  a  higher 
average  quality  will  doubtless  be  the  result  of  such  admix¬ 
ture  ;  but  it  is  a  mistake  to  suppose  that  the  faulty  char 
.  will  thus  be  cured. 

St.  Anne’B  Laboratory,  Lasswade,  N.B., 

January,  1870. 


ON  MICROSCOPICAL  MANIPULATION.” 

By  W.  T.  SUFFOLK,  F.R.M.S. 

(Continued  from  p.  52). 

A  very  ingenious  printing  process,  known  as  gvaplio- 
type ,  has  been  lately  brought  forward.  In  this,  a 
quantity  of  finely-powdered  chalk  is  compressed  into 
a  solid  tablet;  this  is  drawn  upon  with  a  fine  brush 
charged  with  an  ink  which  hardens  the  chalk  where- 
ever  it  touches.  The  drawing  is  then  sent  to  the 
patentees,  who  brush  away  the  chalk,  leaving  the 
lines  standing.  A  mould  is  made  in  plaster  of  Paris, 
from  which  a  cast  in  type-metal,  capable  of  yielding 
impressions  in  the  common  printing-press,.  is  taken. 
Every  facility  is  afforded  by  the  Graphotyping  Com¬ 
pany,  No.  7,  Garrick  Street,  W.C.,to  persons  wishing 
to  test  the  merits  of  the  process. 

Lithography  printing  remarkably  from  all  the 
processes  of  multiplying  impressions  just  described. 
While,  in  plate  and  surface  printing,  it  was  essential 
that  there  should  be  a  difference  of  level  between  the 
parts  intended  to  print  light  and  dark,  in  the  various 
lithographic  processes,  light  and  dark  are  all  printed 
from  the  same  surface.  The  operation  is  purely  a 
chemical  one,  and  depends  upon  the  mutual  repulsion 
of  oil  and  water.  The  stone  used  is  a  fine-grained  and 
very  compact  limestone,  capable  of  bearing  a  high 
polish,  principally  supplied  from  quarries  at  Solen- 
hofen  ;  and  it  would  seem  that  it  was  destined  to  trans¬ 
mit  natural  history  information  to  posterity,  as  many 
of  the  slabs  enclose  fossil-inseCts,  as  perfectly  pre¬ 
served  as  if  they  had  been  shut  up  between  the  leaves 
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of  a  book  for  a  few  weeks,  instead  of  ages.  The  British 
Museum  has  a  very  large  collection  of  these  speci¬ 
mens  of  Nature’s  lithographs.  If  a  grease-mark  be 
made  upon  the  smooth  surface  of  this  or  similar 
stone,  and  it  then  be  wetted,  it  will  be  found, 
upon  passing  a  roller  charged  with  printing-ink  over 
the  stone,  that  the  ink  will  adhere  to  the  greasy  por¬ 
tions,  while  it  will  be  repelled  by  the  parts 
that  are  wet.  If  the  stone,  with  a  sheet  of  paper  on 
it,  be  passed  under  the  press,  an  impression  will  be 
obtained  ;  and,  by  a  series  of  wettings  and  inkings, 
the  operation  may  be  repeated  any  number  of  times. 
This  is  the  foundation  of  all  the  lithographic  pro¬ 
cesses,  which  are  numerous,  and  suited  to  the  pro¬ 
duction  of  a  great  variety  of  effects,  mostly  by  the 
use  of  means  differing  less  from  the  ordinary  manipu¬ 
lations  of  the  artist  than  any  of  the  other  means  of 
multiplying  drawings.  The  use  of  grease  or  oil  as  a 
material  for  drawing  upon  stone  is  open  to  many 
pradtical  objections;  therefore,  a  greasy  material  is 
manufactured,  more  closely  resembling,  in  form,  that 
used  in  the  ordinary  process  of  drawing.  It  is  com¬ 
posed  of  a  mixture  of  tallow,  soap,  wax,  and  shellac, 
with  a  portion  of  lamp-black,  to  give  it  sufficient 
colour  to  guide  the  artist  in  making  his  drawing. 
The  proportions  vary  according  to  the  purpose  for 
which  it  is  required,  and  the  combination  of  the 
materials  is  a  matter  of  very  nice  manipulation.  It 
can  be  procured,  properly  prepared,  of  the  dealers 
in  lithographic  materials,  and  will  be  found  in  the 
form  of  crayons  of  three  degrees  of  hardness,  which 
are  used  like  ordinary  artists’  chalks,  and  cakes, 
which  are  soluble  in  water,  and  can  be  rubbed  down 
like  Indian-ink,  care  being  taken  to  use  distilled  or 
very  pure  water,  otherwise,  from  the  soapy  nature 
of  the  ink,  it  will  not  mix  freely. 

In  making  drawings  with  the  ink,  a  fine  brush  or 
suitable  steel  pen  may  be  used  ;  and,  if  the  drawing  is 
to  consist  entirely  of  ink-work,  a  polished  stone  should 
be  employed.  Care  should  be  taken  not  to  touch 
the  stone  with  the  fingers,  as  every  greasy  mark, 
although  invisible  when  made,  will  print  when  the 
stone  is  rolled  in.  If  the  crayons,  or  chalk,  are 
used,  the  stone  should  be  what  is  called  “grained,” 
that  is,  its  surface  should  be  prepared  with  a  texture 
somewhat  like  that  of  drawing-paper,  to  enable  the 
chalk  to  be  rubbed  off  the  crayon  and  held  by  the 
stone.  The  fineness  or  coarseness  of  the  grain  must 
be  suited  to  the  nature  of  the  drawing :  micro¬ 
scopical  drawings  usually  require  a  very  fine  grain. 
The  manipulation  is  somewhat  like  that  of  pencil  and 
chalk  drawing  on  paper,  only  taking  certain  pre¬ 
cautions  rendered  necessary  by  the  nature  of  the 
material.  All  light  tints  should  appear  darker  on 
the  stone  than  they  are  intended  to  print,  as  they 
lose  some  of  their  strength  in  the  preparation 
which  the  stone  undergoes  before  it  is  printed  from. 
Dark  tints  should  be  worked  up  gradually,  by  re¬ 
peating  the  touch  of  the  chalk  in  as  many  directions 
as  possible,  so  that  the  minute  papillae,  or  rough¬ 
nesses,  which  form  the  grain  of  the  stone  may  be 
loaded  with  the  chalk  on  all  sides,  and  consequently 
suffer  less  in  the  etching  process.  Any  attempt  to 
produce  a  dark  tint  or  spot  by  a  vigorous  and  sudden 
touch,  as  in  pencil  drawing,  will  generally  fail  when 
the  stone  is  printed.  Ink  outline  may  often  be  used 
with  great  advantage  in  combination  with  chalk 
shading.  In  this  case,  the  outline  should  be  put  on 
the  stone  with  the  ink  first,  and  the  shading  done 
afterwards,  as  it  is  difficult  to  see  the  ink  outline 
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when  the  stone  is  covered  with  shading,  and  the 
chalk  is  also  likely  to  hinder  the  adhesion  of  the  ink 
to  the  stone.  Care  should  be  taken  that  the  work  is 
perfecft  before  it  is  sent  to  the  printer,  as  but  little 
or  no  alteration  can  be  made  after  the  proof  is  taken. 
This  is  one  of  the  greatest  defedts  of  lithography, 
and  is  unlike  copper-plate,  where  the  artist  goes  on 
improving  and  re-touching,  after  a  series  of  proofs, 
until  perfection  is  attained.  When  the  printer  re¬ 
ceives  the  stone,  he  washes  it  with  very  dilute  nitric 
acid,  which  converts  the  soapy  ink  into  grease,  and 
prevents  its  being  washed  off  in  subsequent  pro¬ 
cesses.  The  stone  is  then  covered  with  gum-water, 
which  adheres  to  the  parts  not  touched  with  ink, 
and  prepares  the  stone  to  receive  the  wet.  Then, 
by  a  series  of  spongings  with  water  and  rollings  with 
printing-ink,  the  stone  is  made  ready  to  yield  a  very 
large  number  of  impressions.  With  a  little  perse¬ 
verance  and  the  assistance  so  kindly  afforded  by 
most  lithographic  printers,*  any  person  who  can  draw 
may  hope,  after  a  time,  to  re-produce  his  works  upon 
stone  with  tolerable  success. 

Another  process,  capable  of  producing  very  delicate 
results,  and  well  suited  for  microscopical  purposes, 
is  that  known  as  engraving  on  stone.  It  is  by  this 
mode  that  most  of  the  beautiful  works  of  Mr.  Tuffen 
West  are  executed.  It  consists  in  scratching  the 
lines  and  dots  forming  the  picfture  with  a  diamond- 
point  on  a  highly  polished  stone,  of  which  the  sur¬ 
face  has  been  slightly  coloured,  to  render  the  marks 
visible.  Care  should  be  taken  not  to  cut  deeply,  but 
only  slightly  to  scratch  the  stone.  The  printer  rubs  the 
engraved  stone  with  grease,  which  adheres  to  the 
scratches,  which,  when  the  stone  is  rolled  in, 
print  as  black  lines.  This  process  requires  much 
more  practice  than  either  chalk  or  ink  drawing  ;  but 
its  results,  when  well  executed,  almost  rival  fine 
steel-engraving. 

White-line  lithography,  on  a  black  ground,  is 
useful  for  representing  many  tissues.  It  is  executed 
on  a  polished  stone,  which  is  prepared  by  the  surface 
being  covered  either  with  a  coat  of  lithographic  ink  or 
grease  and  lamp-black.  The  artist,  with  a  diamond- 
point,  cuts  through  the  black  ground,  taking  care  to 
lay  bare  and  slightly  incise  the  stone.  The  dia¬ 
mond  is  a  ver.y  free-working  tool,  and  obeys  the 
hand  beautifully  after  a  little  practice.  This  process 
is  remarkably  easy  and  expeditious,  and  is  worthy  of 
having  its  powers  developed.  Very  little  use  has 
been  made  of  it  at  present.  It  seems  capable  of 
great  delicacy  ;  and,  as  so  many  microscopical  ob¬ 
servations  are  made  on  a  black  ground,  either  with 
the  parabola  or  by  reflected  light,  this  process  seems 
to  be  one  very  well  suited  to  the  wants  of  the 
microscopist.  As  a  compensation  for  the  ease  of 
execution,  it  would  seem  that  black-ground  litho¬ 
graphs  entail  some  trouble  on  the  printer,  as  the 
fine  lines  are  apt  to  fill  up  ;  but  as  this  kind  of 
printing  becomes  more  frequent  in  use,  doubtless  the 
difficulty  will  be  thought  much  less  of.  The  author 
strongly  recommends  microscopists  who  have  draw¬ 
ings  to  publish,  and  who  cannot  afford  the  cost  of 
professional  assistance,  to  master  some  one  or  other 
of  the  lithographic  processes.  Their  work  will 
doubtless,  even  after  some  practice,  be  rough,  and 
not  equal  to  the  productions  of  experienced  litho¬ 
graphic  artists  ;  but  it  will  have  an  advantage  which 
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is  possessed  by  no  copy  of  a  drawing,  however  good  : 
it  will  be  an  autograph,  re-producing  all  the  author’s 
peculiarities  of  style,  and  preserving  those  points 
which  are  very  often  lost  in  the  copying  of  drawings 
by  those  who  are  not  familiar  with  the  subjects 
represented. 

The  student  who  wishes  to  render  the  microscope 
really  valuable  to  him  must  determine,  after  master¬ 
ing  the  technical  difficulties  of  his  instrument,  to 
apply  himself  diligently  to  the  study  of  some  par¬ 
ticular  subject.  One  of  our  greatest  authorities 
(Dr.  Carpenter)  speaks  of  “  microscope  power  run¬ 
ning  to  waste  ”  in  this  country.  Another  author 
says  : — “  We  have  the  best  microscopes  in  the  world, 
and  the  fewest  observations.”  And  it  is  to  be  feared 
that  there  is  much  truth  in  these  statements.  The 
microscope  is,  in  the  hands  of  many  persons,  only  a 
costly  toy.  It  should  be  regarded  rather  as  a  tool, 
and  the  naturalist’s  most  efficient  one.  The  work  of 
the  microscope  does  not  consist  in  resolving  the 
striae  of  difficult  diatoms  ;  this  has  been  done  over 
and  over  again,  and  yet  we  seem  to  be  not  much 
nearer  the  truth  than  before.  However,  if  we  cannot 
understand  the  markings  of  the  diatoms,  they  have 
done  us  service  :  they  have  caused  our  instruments 
to  be  continually  improved,  till  now  it  is  doubtful 
whether  much  more  advance  can  be  made. 

The  beginner  is  strongly  recommended  to  go  care¬ 
fully  through  the  tables  at  the  end  of  Dr.  Beale’s 
“  How  to  Work  with  the  Microscope,”  carrying  out 
the  principles  there  laid  down ;  for,  though  the  work 
is  principally  written  for  students  of  anatomy  and 
physiology,  it  may  be  consulted  by  all  enquirers  with 
great  benefit.  Great  progress  may  always  be  made 
if  the  student  has  the  good  fortune  to  be  acquainted 
with  some  working  microscopist.  Many  such  are 
glad  of  the  assistance  of  others;  and,  although  the 
beginner  may  not  be  able  to  originate  an  enquiry, 
he  may  confirm  and  verify  the  observations  of  others, 
and,  in  so  doing,  add  largely  to  his  own  stock  of 
knowledge. 

The  numerous  microscopical  societies  in  London 
and  elsewhere  offer  great  facilities  to  the  young 
student,  by  giving  him  opportunities  of  becoming 
acquainted  with  the  best  practical  microscopists. 
Many  of  the  societies  have  regularly  organised  col- 
ledting-excursions,  under  the  direction  of  experienced 
persons.  By  attending  these  meetings  much  in¬ 
formation  may  be  gained. 

The  recent  application  of  the  spectroscope  to 
microscopical  research  will  no  doubt  be  a  very  pro¬ 
mising  field  of  enquiry.  Already,  besides  other  dis¬ 
coveries,  the  distinction  between  two  vegetable  reds 
(those  of  the  grape  and  elder-berry)  has  been  pointed 
out  by  its  means,  and  will  probably  lead  to  the 
detection  of  methods  of  adulteration  which  have 
hitherto  baffled  both  chemists  and  microscopists ; 
and  many  more  very  important  results  may  be  ex¬ 
pected  to  be  elicited  by  steady  application  and  careful 
use  of  this  most  delicate  means  of  distinguishing 
colour.  The  use  of  the  microscope  is  far  from  being 
confined  to  those  sciences  which  are  connected  with 
natural  history.  The  instrument  has  been  applied, 
with  the  greatest  advantage,  to  researches  on  in¬ 
organic  matter;  and  much  valuable  information  has 
been  obtained  by  the  observations  of  Mr.  Sorby  and 
others  who  have  devoted  themselves  to  such  en¬ 
quiries. 


*  The  author  has  been  much  indebted  to  the  artists  in  the  office  of 
Mr.  West,  Hatton  Garden,  for  much  valuable  information. 
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ON  ORGANIC  MATTER  IN  THE  AIR.* 

By  Dr.  R.  ANGUS  SMITH,  F.R.S.,  &c. 

I  HAVE  worked  and  written  so  constantly  on  impurities  in 
air  and  water  that  last  year  I  was  told  by  a  periodical  of 
high  position  that  I  was  quite  regardless  of  the  impression 
made  on  timid  persons,  and  I  began  to  compare  myself  to 
a  collector  .of  “  varieties,”  who  is  often  obliged  to  bring 
up  his  curiosities  every  five  years.  When  I  read  of  the 
new  experiment  by  Professor  Tyndall,  showing  to  the 
naked  eye  the  numberless  bodies  in  the  air,  I  was  abun¬ 
dantly  gratified,  as  I  obtain  them  only  by  a  laborious 
although  simple  process.  When,  however,  Dr.  Tyndall 
began  to  show  the  character  of  these  bodies,  it  “  smote 
the  chord  of  self,”  as  I  imagined  that  I  had  long  ago 
proved  that  not  only  organic  and  inorganic,  but  organised, 
forms  exist  in  the  atmosphere.  Neither  do  I  claim  this 
as  my  original  idea,  looking  rather  to  the  fulness  of  proof 
and  quantitative  results  as  mine.  I  think,  therefore,  I 
may  remind  my  friends  of  some  of  my  work,  as  I  find  that 
they  forget ;  and  even  I  forget  the  exadt  words  used  by 
myself,  and  must  read  up. 

But,  as  people  do  not  read  much  on  a  subject,  I  will 
begin  at  the  end.  I  have  been  for  two  years  attempting 
to  measure  the  amount  of  putrescible  matter  in  the  air  of 
the  towns  and  country-places ;  and  I  have  succeeded  to  a 
considerable  extent.  I  also  measure  the  amount  that  has 
putrefied  and  left  its  remains  in  the  air — the  sewage  of  the 
atmosphere.  Some  of  my  results  are  published.  I  have 
promised  some  very  soon,  and  some  have  been  ready  for 
printing,  under  the  head  of  “Chemical  Climatology.” 
The  proof  of  organic  matter  is  old.  I  seek  the  quantity 
in  various  towns  and  parts  of  towns. 

I  shall  not  here  give  a  history  of  the  enquiries.  So 
many  people  claim  to  have  something  to  say  in  the  matter, 
that  I  might  amuse  myself,  if  not  the  public,  by  a  long 
account.  At  present,  I  profess  to  keep  almost  entirely  to 
my  own  work.  The  knowledge  of  organic  matter  in  the 
air  has  never  been  absent  entirely  from  men’s  minds  in 
historic  times  ;  but  the  words  of  Bishop  Berkeley  are  so 
clear  that  I  prefer  to  quote  them  ;  besides,  he  is  far  enough 
back  for  the  purpose.  He  says,  in  “  Siris  ”  (par.  140): — 

“  Nothing  ferments,  vegetates,  or  putrefies  without  air, 
which  operates  with  all  the  virtues  of  the  bodies  included 
in  it — that  is,  of  all  nature.  .  .  .  The  air,  therefore,  is  an 
adlive  mass  of  numberless  different  principles — the  general 
sources  of  corruption  and  generation  ;  on  the  one  hand, 
dividing,  abrading,  and  carrying  off  the  particles  of  bodies, 
that  is,  corrupting  or  dissolving  them  ;  on  the  other,  pro¬ 
ducing  new  ones  into  being,  destroying  and  bestowing 
forms  without  intermission.” 

And,  in  paragraph  141,  he  says  : — 

“  The  seeds  of  things  seem  to  be  latent  in  the  air,  ready 
to  pair,  and  produce  their  kind  whenever  they  light  on  a 
proper  matrix.  The  extremely  small  seeds  of  ferns, 
mosses,  mushrooms,  and  some  other  plants,  are  concealed 
and  wafted  about  in  the  air,  every  part  whereof  seems 
replete  with  seeds  of  one  kind  or  other.  The  whole  at¬ 
mosphere  seems  alive.  There  is  everywhere  acid  to 
corrode  and  seed  to  engender.  Iron  will  rust,  and  mould 
will  grow  in  all  places.” 

No  man  has,  before  or  after  him,  expressed  this  truth 
more  completely  and  beautifully.  It  is  hard  to  improve 
it  by  one  word.  Still,  this  age  demands  more  detailed 
knowledge  and  exadt  theory.  Besides,  the  work  of  every 
few  years  requires  to  be  done  again,  to  suit  modern 
methods,  although  it  must  be  confessed  that  there  is  room 
for  the  cynic  to  say  that  Bishop  Berkeley  and  all  the 
ancients  and  moderns  might  be  classed  with  Topsy,  who 
think  they  have  explained  all  by  saying — “  It  grows.” 

I  began  to  examine  the  air  in  1846,  and  I  brought  a 
short  notice  before  the  Chemical  Society  :  a  simple  mode 

*  Read  before  the  Manchester  Literary  and  Philosophical  Society, 
Jan.  25th,  1870. 
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of  obtaining  organic  matter  in  the  condensed  breath  on 
windows  is  recorded  in  their  transactions.  On  account 
of  this  commencement,  which  promised  favourably,  the 
British  Association  requested  me  to  report  on  the  subjedt. 
My  report,  published  in  1848,  was  considered  to  have 
made  advance,  and  was  marked  out  for  special  mention 
by  tire  President  of  the  succeeding  year,  so  that  the  words 
were  not  hidden.  I  quote  a  part,  “  That  animals  con¬ 
stantly  give  out  a  quantity  of  solid  organic  matter  from 
the  lungs,  may  readily  be  proved  by  breathing  through  a 
tube  into  a  bottle,  when  the  liquid  or  condensed  breath 
will  be  collected  at  the  bottom  of  the  bottle  ;  or  by 
breathing  through  a  tube  into  water,  when  a  solution  of 
the  same  substance  will  be  found  in  the  water.  This 
would  scarcely  require  proof  if  we  consider  that  breath  so 
frequently  has  an  organic  smell.” 

“If  this  condensed  breath  be  put  on  a  piece  of  platinum, 
or  on  a  piece  of  white  porcelain  and  burnt,  the  charcoal 
which  remains  and  the  smell  of  organic  matter  will  be 
conclusive.  It  it  be  allowed  to  stand  for  a  few  days 
(about  a  week  is  enough),  it  will  then  show  itself  more 
decidedly  by  becoming  the  abode  of  small  animals.  These 
are  rather  to  be  styled  animalcuise,  and  very  small  ones 
certainly,  unless  a  considerable  quantity  of  liquid  be  ob¬ 
tained  ;  they  may  be  seen  with  a  good  microscope. 
Animalculae  are  now  generally  believed  to  come  from  the 
atmosphere  and  to  deposit  themselves  on  convenient 
feeding  places  ;  that  is,  they  only  appear  where  there  is 
food  or  materials  for  their  growth,  and  they  prove  of 
course  the  existence  of  that  continuation  of  elements 
necessary  for  organic  life.  At  the  same  time  their 
presence  is  a  proof  of  decomposing  matter,  as  their 
production  is  one  of  the  various  ways  in  which  organised 
structure  may  be  broken  up.” 

“I  mentioned  some  time  ago  that  I  had  got  a  quantity 
of  organic  matter  from  the  windows  of  a  crowded  room, 
and  I  have  since  frequently  repeated  the  experiment* 
This  matter  condenses  on  the  glass  and  walls  in  cold 
weather,  and  may  be  taken  up  by  means  of  a  pipette.  If 
allowed  to  stand  some  time  it  forms  a  thick,  apparently 
glutinous  mass ;  but  when  this  is  examined  by  a  micro¬ 
scope,  it  is  seen  to  be  a  closely  matted  confervoid  growth  ; 
or,  in  other  words,  the  organic  matter  is  converted  into 
confervas,  as  it  probably  would  have  been  converted  into 
any  kind  of  vegetation  that  happened  to  take  root. 
Between  the  stalks  of  these  confervas  are  to  be  seen  a 
number  of  greenish  globules  constantly  moving  about, 
various  species  ofVolvox,  accompanied  also  by  monads 
many  times  smaller.  When  this  happens  the  scene  is 
certainly  lively  and  the  sight  beautiful,  but  before  this 
occurs  the  odour  of  perspiration  may  be  distinctly  per¬ 
ceived,  especially  if  the  vessel  containing  the  liquid  be 
placed  in  boiling  water. 

“If  air  be  passed  through  water  a  certain  amount  of 
this  material  is  obtained,  but  I  have  found  it  difficult  to 
pass  a  sufficient  quantity  through.  If  it  is  made  to  pass 
rapidly,  absorption  docs  not  take  place ,  and  evaporation  of 
the  water  is  the  consequence  ;  if  it  passes  slowly,  it  re¬ 
quires  several  weeks  to  pass  a  100  cubic  feet  through  a 
small  quantity  of  water.  I  continued  the  experiment  for 
three  months,  but  although  I  obtained  sulphuric  acid, 
chlorine,  and  a  substance  resembling  impure  albumen,  I 
did  not  get  enough  to  make  a  complete  examination  ;  and 
indeed  this  could  not  be  expeded,  as  I  found  that  in  that 
time  less  than  1000  gallons  of  air  had  passed  through. 

“  When  this  exhalation  from  animals  is  condensed  on  a 
cold  body,  it,  in  course  of  time,  dries  up,  and  leaves  a 
somewhat  gelatinous  organic  plaster.  We  often  see  a 
substance  of  this  nature  on  the  furniture  of  dirty  houses, 
and,  in  this  case,  there  is  always  a  disagreeable  smell 
perceptible.” — Mems.  Brit.  Association  Meeting ,  held  in 
August ,  1848. 

I  quote  the  words  used  by  the  President  of  the  Associa¬ 
tion  simply  to  show  that  the  paper  was  well  known  : — 

“  For  instance,  the  causes  which,  in  our  great  cities, 
hasten  the  death  and  debase  and  embitter  the  life  of  so 
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many  have  at  last  been  forced  by  chemists  and  physiolo¬ 
gists  on  the  notice  of  the  public.  Look  at  Dr.  Smith’s 
report  on  the  air  and  water  of  towns  in  this  volume  ;  and, 
when  we  think  that  the  victims  of  the  deadly  influences 
which  are  there  revealed  are  chiefly  found  among  the 
people  whose  industry  is  the  foundation  of  our  greatness, — 
that  every  year  cut  off  from  the  life  of  each  of  these  is  so 
much  subtracted  from  national  wealth, — even  were  all 
moral  sense  and  religious  feeling  dead  in  us,  we  must 
confess  that  the  knowledge  which  is  capable  of  averting 
them  ‘  is  of  use.’  ” 

Looking  over  these  words  at  this  distance  of  time,  it 
seems  to  me  scarcely  possible  to  write  more  clearly, 
although  some  of  the  words  I  should  prefer  to  see  changed. 
Still,  the  subject  was  a  continued  study,  and  it  was  my 
strong  desire  to  measure  exactly  the  amount  of  organic 
matter.  Not  to  detail  all  the  attempts,  I  may  come  to 
the  report  to  the  Cattle  Plague  Commission  in  1866,  in 
which  I  give  some  general  views  and  allude  to  the  works 
of  others.  The  following  may  be  quoted  : — 

“  It  has  often  been  asked — Will  a  sewer  produce  cholera, 
or  plague,  or  cattle  disease?  We  cannot  say  so,  or  that 
every  kind  of  disease  may  be  produced  from  such  accumu¬ 
lations  of  organic  matter.  The  great  epidemics  that  have 
passed  over  Europe  seem  always  to  have  come  from  some 
extraneous  source,  to  aCt  as  if  planted  by  some  seed ,  and  not 
to  have  risen  up  spontaneously  here.  Without  attempting 
to  examine  this  matter  carefully,  the  result  would  seem 
to  be  that,  whilst  the  decomposition  of  organised  beings 
after  death  produces  gases  and  vapours  that  are  opposed  to 
health,  these  gases  or  vapours  are  incapable  of  originating, 
although  they  may  be  capable  of  feeding,  some  of  those 
diseases,  such  as  cholera  or  plague,  which  have  been 
observed  at  all  times  to  come  from  a  warmer  climate. 
There  must,  however,  be  some  first  origin  of  these  dis¬ 
eases;  and  we  cannot  prove  that  the  first  origin  might  not 
take  place  in  our  climate,  although  it  seems  probable  that 
it  requires  a  warmer  sun  and  a  richer  vegetation  than  is  to 
be  found  in  the  north.  This,  however,  is  sufficiently  made 
out — that,  when  these  diseases  do  come  amongst  us,  they 
take  root  with  most  effect  in  those  places  where  decomposing 
matter  is  found.  If  we  were  to  suppose  a  seed  of  disease 
planted  in  a  rich,  fertile  soil  of  decomposing  mater,  we 
should  give  a  pretty  fair  description  of  the  fostering  effeCt 
of  impurity  on  disease.  It  would,  in  faCt,  appear  as  if  the 
putrid  matter  itself  took  the  disease,  and  transferred  it  to 
the  Jiving.  There  seems  to  be  nothing  entirely  opposed 
to  this  view  of  the  case.  The  question,  however,  is,  and 
has  always  been — What  is  the  nature  of  that  substance 
which  may  be  said  to  form  the  seed,  or  germ,  of  the  disease  ? 
Chemists  have  been  inclined  to  consider  it  a  substance  in 
process  of  decay,  as  the  quotation  from  Liebig  already 
given  shows.  Physiologists  and  microscopists  have  been 
more  inclined  to  consider  it  as  an  organised  substance. 
When  Gay  Lussac  passed  a  bubble  of  air  into  the  juice  of 
grapes,  and  found  that  fermentation  began  at  once,  it  was 
believed  that  the  oxygen  was  the  prime  mover,  and  that 
when  once  begun,  the  adtion  did  not  cease.  When,  how¬ 
ever,  Dusch  and  Schroeder  found  that  flesh  did  not  de¬ 
compose  if  the  air  was  previously  passed  through  a  good 
filter  of  cotton  wool,  some  difficulty  was  thrown  on  the 
subjedt.  It  would  appear  as  if  oxygen  were  not  the  only 
agent  in  the  atmosphere  causing  decomposition.  The  in¬ 
vestigations  of  M.  Pasteur,  who  found  the  subjedt  in  this 
uncertain  condition,  have  advanced  it  so  far  that  we  may 
now  with  certainty  reason  in  the  belief  that  organised 
substances  are  really  found  in  great  abundance  in  the 
atmosphere  (in  all  places),  and  that  they  are  the  cause 
of  some  hitherto  entirely  mysterious  phenomena,  putrefac¬ 
tion  included.  His  objedt  was  first  to  inquire  into  the 
possibility  of  spontaneous  generation,  and  he  found  that 
carefully  filtered  air  allowed  no  organisms  to  appear  in 
vegetable  solutions.  He  found  that  near  the  usual  surface 
of  the  ground  these  organisms  were  so  numerous  that 
whenever  a  vessel  containing  vegetable  matter  fit  for  their 
growth  was  opened  for  a  very  short  time  they  were  found 
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to  enter,  that  in  cellars  and  damp  and  quiet  places,  where 
there  was  no  air  or  dust  floating  about,  these  organisms 
were  fewer,  and  that,  as  he  ascended  the  sides  of  the  Alps 
and  the  Jura,  they  diminished  in  number.  A  commission 
of  the  French  Academy  confirmed  his  results.  If  we 
examine  previous  enquiries  into  the  compounds  resulting 
from  the  decomposition  of  organic  substances,  we  shall 
find  nothing  which  is  at  all  calculated  to  bring  out  such 
an  intelligible  rational  view  of  the  origin  of  many  diseases, 
and  also  of  some  phases  of  putrefaction.  Chemists,  when 
they  have  examined  products  of  the  latter  aCtion  have 
found  sulphuretted  hydrogen,  carburetted  hydrogen, 
hydrogen,  carbonic  acid,  nitrogen,  hydrogen,  ammonia, 
acetic  acid,  lactic  acid,  butyric  acid,  and  numerous  un¬ 
certain  bodies  having  no  activity,  and  utterly  incapable 
of  producing  those  prodigious  results  that  are  found  when 
that  force  begins  to  work  which  produces  plague,  small¬ 
pox,  or  black  death.” 

I  did  not  enter  on  Pasteur’s  ground, — the  aCtion  of 
organisms  in  producing  fermentation. 

(To  be  continued.) 
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Dr.  A.  W.  Williamson,  F.R.S.,  &c.,  President,  in  the 

Chair. 


Mr.  Chapman  read  “  A  Note  on  the  Organic  Matter  Con¬ 
tained  in  the  Air.” 

Some  time  ago,  the  author,  in  connection  with  Mr. 
Wanklyn  and  Mr.  Smith,  found  that  the  smallest  traces 
of  nitrogenous  organic  matter  in  water  could  be  detected 
by  converting  the  nitrogen  of  the  organic  matter  into  am¬ 
monia,  and  then  trying  with  Nessler’s  test.  It  occurred 
to  the  experimenters  that  the  process  might  be  extended 
to  the  investigation  of  the  air,  by  washing  it  with  water, 
and  examining  the  water;  but  Mr.  Chapman  found  the 
operation  of  washing  the  air  more  difficult  than  he  had 
expected.  It  seemed  the  most  obvious  method  to  draw 
air  through  water,  or  through  some  other  medium  which 
would  have  afterwards  to  be  washed  with  water.  The 
absorption  by  water  alone  proved  insufficient.  Filters  of 
cotton-wool  and  gun-cotton  aCted  very  well ;  but  neither 
of  the  two  materials  could  be  obtained  free  from  traces  of 
nitrogenous  substances.  Asbestos  seemed  to  be  suffi¬ 
ciently  good  ;  but  the  preparatory  treatment  it  has  to 
undergo  before  its  use  in  the  experiment  is  too  trouble¬ 
some.  Lastly,  finely-powdered  pumice-stone  was  tried 
as  a  filtering  medium,  and  was  found  satisfactory  in  all 
respeCts.  It  has  to  be  heated  to  redness  before  it  is  em¬ 
ployed,  and  is  then  moistened  with  some  water,  spread 
over  coarser  pieces  of  pumice,  which  rest  on  some  wire- 
gauze  fitted  into  a  funnel.  When  a  sufficient  quantity  of 
air  (say  100  litres)  has  been  drawn  through  the  apparatus, 
the  pumice  is  transferred  to  a  retort  which  contains  water 
freed  from  ammonia  and  organic  matters  ;  and  the  opera¬ 
tion  is  now  proceeded  with  exactly  as  if  it  were  an 
estimation  of  nitrogenous  organic  matter  in  a  sample  of 
water. 

By  this  method,  Mr.  Chapman  found  that  the  air  of 
crowded  rooms  contains  suspended  nitrogenous  organic 
matter,  as  well  as  volatile  organic  bases.  The  first  can 
be  removed  by  filtration  through  cotton-wool ;  the  latter 
pass  through  the  filter,  and,  when  conducted  into  water, 
can  be  detected  there.  Air  collected  from  the  neighbour¬ 
hood  of  a  sewer  contained  notable  quantities  of  these 
volatile  bases.  The  author  thinks  it  would  be  of  interest 
to  investigate,  by  the  above-described  method,  the  air  in 
hospitals,  fever-wards,  and  the  like  places. 


Organic  Matter  in  the  Air. 


66 


Molecular  Movements  of  Microscopic  Particles.  { GHpeMblcIAI^^vs 


With  resped  to  the  examination  of  the  volatile  bases 
occurring  in  the  air — 

Dr.  Mills  suggested  that  the  charcoal  out  of  the 
Stenhouse  air-filter  might  furnish  a  good  means  for  col¬ 
lecting  those  bases. 

In  another  paper,  Mr.  Chapman  communicated  “  Some 
Jfew  Reactions  of  Alcohols .” 

Amylic  alcohol,  as  commonly  obtained,  consists  of  two 
liquids,  one  rotating  a  ray  of  polarised  light,  the  other 
not.  The  two  may  be  separated  by  distilling  the  mixture 
from  soda,  calcic  chloride,  &c»  The  non-rotating  alcohol 
is  retained  ;  the  rotating  distils  over.  But,  by  repeated 
distillations,  it  was  found  that  the  rotating  alcohol  is  con¬ 
verted  into  the  non-rotating  by  the  very  treatment  em¬ 
ployed  to  separate  the  two.  No  difference  in  the  physical 
properties  of  the  two  alcohols  is  perceptible.  The  com¬ 
pounds  of  the  non-rotating  liquid  do  not  turn  the  ray  of 
polarised  light ;  those  of  the  rotating  do,  and  that  in  an 
opposite  direction  to  the  original  alcohol.  These  faCts 
seem  to  indicate  that  the  internal  structure  of  organic 
compounds  is  not  so  permanent  as  we  are  in  the  habit  of 
thinking.  Another  observation  Mr.  Chapman  made  whilst 
pursuing  these  experiments  was  that  caustic  soda  is  not 
merely  unable  to  dry  alcohol,  but  that  it  actually  hydrates 
it.  On  proper  investigation,  it  turned  out  that  the  sodium 
replaces  the  hydrogen  of  the  alcohol,  whilst  the  dis¬ 
placed  hydrogen  takes  the  place  of  the  sodium  in  the 
caustic  soda,  and  thus  produces  water. 

The  President,  referring  to  this  latter  observation, 
remarked  that  it  confirmed  the  idea  of  a  double  decom¬ 
position  taking  place  when  potassic  hydrate  is  dissolved 
in  alcohol — an  idea  derived  from  the  well-kown  reaction 
of  carbonic  acid  on  a  solution  of  potassic  hydrate  in 
alcohol,  whereby  ethylo-potassic  carbonate,  as  well  as 
potassic  carbonate  is  formed. 

Mr.  Perkin  exhibited  a  modification  of  Berthelot’s 
method  for  the  synthesis  of  hydric  cyanide  by  direCt 
union  of  acetylene  and  nitrogen  under  the  influence  of 
the  eleCtric  spark.  Mr.  Perkin  takes  advantage  of  the 
faCt  that  nearly  all  the  hydrocarbons  yield,  when  submitted 
in  the  state  of  vapour  to  the  action  of  the  spark,  more  or 
less  acetylene.  Nitrogen  was  caused  to  bubble  through 
benzole  ;  then  to  pass.through  a  globe,  in  which  the  spark 
was  discharged  ;  and  thence  into  a  solution  of  silver. 
After  a  few  seconds,  abundant  evidence  of  the  formation  of 
hydric  cyanide  was  obtained.  Hydric  Cyanide  was  also 
produced  when  the  spark  was  discharged  through  a  mixture 
of  ammonia  gas  and  ether  vapour.  If,  however,  nitrogen, 
instead  of  ammonia,  is  employed,  no  cyanide  is  produced, 
notwithstanding  that  acetylene  is  formed  from  the  ether. 
Mr.  Perkin’s  modification  of  Berthelot’s  method  is  well 
adapted  for  purposes  of  leCture-demonstration. 
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“  On  the  so-called  Molecular  Movements  of  Microscopic 
Particles ,”  by  Professor  W.  Stanley  Jevons,  M.A. 

Robert  Brown,  the  celebrated  botanist,  first  pointed  out, 
in  the  year  1827,  t^iat  minute  particles  of  unorganised 
matter  suspended  in  water  exhibit  movements  which  may 
easily  be  mistaken,  and  were  formerly  mistaken,  for  the 
movements  of  living  animalculse.  This  motion  is 
exhibited  more  or  less  by  all  substances  which  are  reduced 
to  a  sufficiently  fine  state  of  division  (i-5oooth  inch  in 
linear  magnitude  to  i-5ooooth),  and  the  phenomenon  is 
familiar  to  all  occupied  in  microscopic  observation. 
Vague  suggestions  have  been  often  put  forth  that 
the  motion  is  due  to  heat,  to  electricity,  or  to  chemical 
affinity,  but  I  have  been  able  to  find  few  published  ex¬ 


periments  on  the  subject,  and  those  not  of  a  conclusive 
kind. 

In  investigating  this  phenomenon,  I  did  not  learn  much 
by  varying  the  solid  suspended  substance.  The  silicates, 
indeed,  appeared  to  be  generally  the  most  aCtive  substances, 
and  the  purest  quartz  cystal  when  reduced  to  fine  powder 
oscillated  rapidly ;  but  such  different  substances  as  charcoal, 
red  phosphorus,  antimony,  and  sulphur  were  also  very 
aCtive.  I  cannot  affirm  that  any  substance  is  free  from 
movement,  but  the  metallic  oxides,  and  the  earthy  salts 
such  as  carbonate  of  lime,  appeared  to  me  somewhat  less 
aCtive  in  comparison. 

In  varying  the  liquid,  however,  by  dissolving  different 
salts  therein,  I  was  soon  struck  by  the  faCt  that  the  purest 
distilled  water  alone  gave  the  movement  in  the  highest 
perfection.  With  a  few  exceptions,  soon  to  be  noticed,  all 
acids,  alkalies,  or  salts  tended  to  diminish  the  movement 
in  a  manner  wholly  independent  to  their  peculiar  chemical 
qualities. 

The  inquiry  was  much  facilitated  by  discovering  that 
the  microscopic  movement  is  closely  connected  with  the 
suspension  of  fine  powder  in  water.*  Clay  and  pounded 
glass  which  are  most  aCtive  in  the  microscope  are  also 
capable  of  remaining  long  in  suspension.  All  acids,  alkalies, 
or  salts  which  checked  the  motion  under  the  microscope 
were  found  also  to  have  a  power  which  has  not  been 
sufficiently  noticed,  of  precipitating  suspended  matter.  At 
the  same  time  gum  arabic,  which  possesses  a  most  extra¬ 
ordinary  power  of  exciting  the  molecular  movement,  is  also 
capable  of  maintaining  powder  in  suspension,  and  has  long 
been  used  for  this  purpose  in  the  manufacture  of  ink.  The 
molecular  motion  does  not  direCtly  affeCt  the  gravity  of  the 
particles,  but  it  prevents  the  particles  from  aggregating 
together  into  larger  bodies  and  thus  overcoming  the  resist¬ 
ance  of  the  liquid. 

That  the  motion  is  due  to  electricity  I  was  soon  con¬ 
vinced,  by  the  close  analogy  with  the  circumstances  in 
which  electricity  is  produced  by  the  hydro-eleCtric  machine. 
Armstrong  and  Faraday  found  that  pure  water  in  this 
machine  alone  produced  much  electricity,  and  that  almost 
any  salt,  acid,  or  alkali  prevented  the  aCtion  by  rendering 
the  water  a  conductor.  Ammonia,  however,  is  a  remarkable 
exception,  because  it  does  not  render  water  a  good  con¬ 
ductor,  and  does  not  prevent  the  hydro-eleCtric  machine 
from  giving  off  electricity.  In  trying  ammonia  as  an 
experimentum  crucis ,  I  found  that  it  did  not  stop  the  mi- 
,  croscopic  movement,  andhad  almost  an  inappreciable  effeCt 
in  precipitating  suspended  matter.  A  solution  of  10  per 
cent  of  ammonia  would  have  less  effeCt  than  i-iooth  per 
cent  of  sulphuric  acid.  The  proof  is  rendered  practically 
certain  by  the  faCt  that  boracic  acid,  which  was  also  ascer¬ 
tained  to  be  a  non-conduCtor  by  Faraday,  does  not  precipi¬ 
tate  matter  from  suspension. 

It  is  right  to  add,  however,  that  in  the  case  of  acetic  acid 
there  is  a  discrepancy ;  Faraday  stated  that  it  does  not 
render  water  a  conductor ;  but  I  find  that,  in  common  with 
the  other  vegetable  acids  which  I  have  tried,  it  occasions 
precipitation.  The  conducting  qualities  of  the  substance 
have  not  been  determined  with  sufficient  accuracy  to  render 
a  mistake  impossible. 

It  is  probable  that  silicic  acid  does  not  render  water  a 
conductor,  as  I  find  that  silicate  of  soda  tends  to  increase 
rather  than  diminish  microscopic  movement,  and  is  another 
remarkable  exception  to  the  general  precipitating  power  of 
soluble  substances. 

I  entertain  no  doubt  that  microscopic  movement  is  closely 
connected  with  the  phenomena  of  osmose  so  fully  investi¬ 
gated  by  the  late  Mr.  Graham.  The  connection  is  that  of 
aCtion  and  reaction  ;  for  if  a  liquid  is  capable  of  impelling  a 
particle  in  a  given  direction,  the  particle,  if  fixed,  is  capable 
of  impelling  the  liquid  in  an  opposite  direction  by  an  equal 
force.  The  earthenware  jars  used  by  Graham  in  many  of 
his  experiments  are  composed  of  a  substance  highly  aCtive 

*  I  have  since  found  that  the  microscopist  Dujardin  noticed  this 
connexion.  See  “  Manuel  Complet  de  I'Observateur  an  Microscope." 
Paris,  1843,  p.  60. 
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under  the  microscope,  and  the  fadt  that  osmose  is  most 
shown  by  very  dilute  solutions  (1  per  cent  or  less)  is  entirely 
in  accordance  with  the  eledtric  origin  of  the  phenomenon. 

I  consider  it  to  be  established  experimentally  that  the 
microscopic  movement  is  due  to  eledtric  adtion,  and  if  I 
may  venture  to  suggest  a  somewhat  speculative  explana¬ 
tion  of  the  adtion  I  would  point  to  the  experiments  of 
M.  Wiedemann  on  eledtric  osmose.  It  was  first  observed 
by  Mr.  Porret  that  when  the  poles  of  a  battery  are  placed 
in  two  portions  of  water  separated  by  a  porous  division, 
not  only  is  some  of  the  water  decomposed,  but  another 
and  far  larger  portion  is  impelled  towards  the  negative 
pole.  M.  Wiedemann,  having  exadtly  investigated  the 
phenomenon,  found  that,  for  one  part  of  water  decomposed, 
5,000  parts  were  transported  through  the  porous  septum. 
This  impulsion  is  greater  as  the  resistance  of  the  liquid 
is  greater,  and  ceases  altogether  when  sufficient  acid 
or  salt  is  added  to  render  it  a  good  condudtor.  Every 
particle  which  is  thrown  into  a  polar  condition  by  the 
adtion  of  water  must  be  capable  in  a  minute  degree  of 
exerting  a  similar  force.  In  ordinary  osmose  the 
particles  being  fixed  cause  a  transportation  of  the  fluid  ; 
in  microscopic  movement,  on  the  other  hand,  the  particle 
is  free  to  move,  and  the  readtion  of  the  liquid  probably 
produces  those  movements  which  are  visible  in  the 
microscope. 

Although  I  have  chiefly  confined  my  attention  to  in¬ 
organic  substances,  I  have  also  found  that  all  organic  solid 
particles  which  are  sufficiently  small  exhibit  the  movements 
in  a  high  degree.  Albumen,  dextrin,  grape  or  cane  sugar, 
starch  solution,  alcohol, &c.,  seem  tohavelittle  orno  power 
of  destroying  the  motion,  and  the  extraordinary  properties 
of  gum  arabic  have  been  noticed.  I  think  it  not  unlikely 
that  when  these  phenomena  are  fully  investigated  they 
will  give  strong  support  to  a  theory  lately  put  forward  by 
M.  Becquerel,  that  the  movements  of  fluids  in  animals  and 
plants,  which  have  often  been  attributed  by  Graham  and 
others  to  osmose,  are  really  due  to  minute  eledtric 
currents. 

Mr.  Dancer,  F.R.A.S.,  stated,  that  the  subjedt  which 
Professor  Jevons  brought  before  the  meeting,  was  one  to 
which  he  had  paid  attention  at  intervals  for  the  last  thirty 
years.  He  had  repeated  Dr.  Robert  Brown’s  experiments 
with  the  majority  of  the  substances  named  in  his  paper, 
and  had  also  experimented  with  a  great  number  of  other 
substances  and  different  solutions. 

The  particles  approaching  a  spherical  form  gave  evidence 
of  the  greatest  adtivity,  with  some  few  exceptions.  The 
"  adtivity  and  duration  of  the  movements  vary  according  to 
their  magnitude  and  also  the  solution  in  which  they  are 
suspended.  For  instance,  some  of  the  metallic  oxides 
would  exhibit  the  movement  for  some  time,  and  then 
gradually  get  aground  on  the  glass  plate,  and  cease  to 
move.  There  was  some  difficulty  in  reducing  metals 
to  particles  sufficiently  small  and  regular  in  form  for 
the  exhibition  of  the  molecular  movement ;  even  hardened 
steel,  when  rubbed  on  a  very  fine  hone,  appears  fibrous, 
and  soft  metals,  such  as  platinum  and  copper,  like 
shavings,  under  a  high  magnifying  power.  Those 
siliceous  particles  of  the  hone  which  have  their  lines  of 
cleavage  favourably  situated  are  frequently  detached  in 
thin  plates  during  the  adt  of  grinding,  and  form  brilliant 
objedts  when  viewed  by  polarised  light.  Metals  reduced  in 
this  manner  require  re-grinding  several  times  before  they 
lose  their  fibrous  charadter,  and  become  sufficiently  minute 
for  successful  experiments. 

Metallic  oxides  vary  considerably  in  their  form  and 
magnitude,  according  to  the  solutions  from  which  they 
are  precipitated.  By  pradtice  it  would  be  possible,  in  many 
cases,  by  their  microscopical  appearance,  to  name  the 
solutions  from  which  they  had  been  precipitated.  The 
adtivity  of  these,  when  of  favourable  size,  say  from  the 
i-30oooth  to  i-5ooooth  of  an  inch,  is  very  different,  being 
great  in  water,  solution  of  gum,  sugar,  &c.,  but  quite 
inadtive  in  oil. 

Mercury  and  sulphur  when  sublimed  assume  a  spherical 


form,  and  although  these  spheres  could  be  obtained  from 
i-ioooth  to  i-5ooooth  of  an  inch  in  diameter,  they  do  not 
exhibit  any  movement  in  water.  He  has  sublimed  them 
on  to  a  drop  of  water,  but  they  refused  to  sink.  Possibly 
their  polished  surfaces  retained  a  film  of  air  which  floated 
them.  So  transparent  and  perfedt  in  form  are  the  sulphur 
spheres  that  they  distindtly  exhibited  the  image  of  a  lamp 
flame  at  their  focal  point.  Triturated  or  precipitated 
sulphur  will  exhibit  adtive  movement  in  various  solutions. 
Asregards  the  cause  of  this  so-called  molecular  movement, 
Mr.  Dancer  thinks  that  chemical  adtion  will  not  account 
for  it.  Diamond  dust,  graphite,  and  other  refradtory 
substances,  are  found  to  be  adtive  in  water  and  solutions 
of  gum.  Nor  is  eledtricity  a  satisfactory  explanation  to 
him.  He  has  found  that  particles  did  not  show  a  marked 
alteration  in  their  movements  when  exposed  to  electrical 
influence.  The  results  of  many  experiments  point  to  heat 
as  a  probable  cause,  and  although  the  peculiar  move¬ 
ments  of  these  particles  appear  like  electrical  attraction 
and  repulsion,  similar  movements  might  be  caused  by  the 
changes  of  temperature  of  the  particles  transmitted 
through  the  solutions. 
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Mr.  John  Christie,  of  Alexandria  Turkey  Red  Works, 
Dumbartonshire,  read  a  paper  on  “  The  History  of 
Madder ,  the  Various  Investigations  Relating  to  its 
Character  and  Composition ,  and  the  Proposed  Sources  of 
Artificial  Alizarine .” 

The  author,  with  considerable  detail,  traced  the  history 
of  madder  dyeing,  from  its  origin  in  Eastern  India,  3000 
years  ago,  through  Persia,  to  Adrianople,  Greece,  Italy,  and 
Western  Europe.  The  colours  were  first  obtained  from 
Munjeet ;  then  came  into  use  the  Turkey  madder  root.  This 
plant  was  first  grown  in  England  in  1624,  at  which  time 
three  qualities  were  known — cropp,  fatt,  and  mill  madders. 
In  the  year  1798  there  were  only  eleven  madder  mills  in  the 
whole  of  France,  while  now  in  the  department  of  Vau- 
cluse  alone  there  are  no  fewer  than  fifty  in  operation. 
French  madder  root  has  a  peculiar  smell,  and  a  taste 
between  bitter  and  sweet.  Some  kinds,  as  those  of 
Alsace  and  Holland,  when  mixed  with  water  and  allowed 
to  stand  for  some  time,  give  a  thick  jelly  ;  this  is  not 
yielded  to  the  same  extent  by  Avignon  madder.  If  this 
madder  is  treated  with  an  acid  it  produces  a  perceptible 
effervescence,  owing  to  the  quantity  of  calcic  carbonate 
which  it  contains. 

Towards  the  close  of  last  century,  scientific  investiga¬ 
tors  and  the  more  intelligent  of  the  dyers  and  printers 
were  led  from  various  circumstances  to  suppose  that 
madder  contained  two  colouring  matters,  a  red,  and  what 
they  then  called  a  tawny  colour.  The  author  mentioned 
the  results  of  the  investigations  of  Watt,  Charles 
Bartholdi,  and  Hausmann,  and  stated  that,  in  1823, 
M.  T.  Kuhlman  published  a  complete  approximate 
analysis  of  madder.  That  chemist  found  a  red  colouring 
matter,  which  he  specially  searched  for,  and  another 
matter  of  a  fawn  colour,  which  he  did  not  consider 
worthy  of  investigation.  He  prepared  the  red  colouring 
matter  by  steeping  madder  roots  in  water  for  twenty-four 
hours,  then  boiling  the  washed  madder  with  a  fresh 
quantity  of  water,  filtering  the  decodtion  hot,  and  then 
adding  sulphuric  acid,  when  a  flocculent  precipitate  of  an 
orange  colour  was  produced.  He  again  filtered  and 
washed  the  precipitate  with  acidulated  water.  What  he 
thus  obtained  was  his  matiere  colorante  rouge.  This  he 
purified  by  dissolving  in  absolute  alcohol,  to  which  a 
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small  quantity  of  dry  pulverised  potassium  carbonate  was 
added  ;  the  alcohol  acquired  an  intense  crimson-red  colour. 
After  filtering  and  allowing  the  filtrate  to  evaporate  spon¬ 
taneously,  he  obtained  small  crystals  like  fern  leaves,  and 
having  the  following  properties  (i),  Great  solubility  in 
alcohol,  and  imparting  to  it  a  beautiful  red  colour  ;  (2), 
solubility  in  water,  the  colouring  matter  altering  in  the 
concentrated  solution,  and  being  precipitated  ;  (3),  the 
solubility  in  water  greatly  facilitated  by  alkalies  without 
any  material  alteration  of  the  shade  ;  (4),  it  is  precipitated 
as  an  orange  colour  from  solutions  by  acids. 

Mr.  Christie  next  referred  to  the  researches  which  were 
made  on  Alsace  madder  by  Robiquet  and  Colin,  and 
published  in  1826.  Those  chemists  obtained  two  colouring 
substances,  one  of  them  being  what  they  considered  no 
other  than  the  particular  colouring  substance  of  madder, 
and  which  they  named  alizarine,  from  the  modern  Greek 
name  for  madder.  The  other  substance  they  considered 
to  be  a  modification  of  alizarine,  and  from  the  colour 
which  it  took  when  freed  from  the  acid  used  to  precipitate 
they  called  it  purpurine.  In  the  following  year,  by 
pursuing  a  somewhat  different  process,  Gautier  de  Claubry 
and  Persoz  obtained  two  colouring  matters — matiere 
color  ante  rouge  and  matiere  color  ante  rose .  Their  dis¬ 
tinctive  properties  are  thus  shown  : — 

Red.  Rose. 

Fradture  brilliant.  FraCture  resinous. 

Attacked  by  ammonia  warm.  Attacked  by  ammonia  cold. 
Caustic  alkalies  give  red  Caustic  alkalies  give  purple 
colour.  colour. 

Insoluble  in  alum  liquor.  Freely  soluble  in  alum  liquor. 

In  the  hands  of  the  same  chemists  madder  yielded,  by 
treatment  with  sulphuric  acid,  and  subsequent  washing 
with  cold  water,  a  preparation  of  great  tinCtorial  power, 
which  was  at  first  called  sulphuric  carbon,  and  sometime 
later  garancinc.  The  manufacture  of  this  substance  on 
the  large  scale  was  undertaken  by  MM.  Lagier  and 
Thomas,  of  Avignon,  in  1829. 

The  author  gave  a  full  outline  of  the  investigations  which 
Dr.  Edward  Schunck  made  in  1848.  Seven  substances 
were  obtained  by  Schunck  :  two  colouring  bodies,  two 
resins,  a  bitter  substance,  peCtic  acid,  and  a  dark  brown 
substance.  One  of  the  colouring  bodies  was  alizarine,  to 
which  he  gave  the  formula,  C^H^C^  ;  for  the  other, 
which  he  named  rubiacin,  he  proposed  the  formula 
C32H22O10  Pursuing  a  different  process,  Dr.  Debus,  in 
the  same  year,  investigated  Zeeland  madder.  He  called 
one  of  the  colouring  bodies  lizaric  acid,  and  proposed  for 
it  the  formula  CgoH^Og  ;  and  the  other  he  called  oxy- 
lizaric  acid.  Its  composition  was — 


Carbon  . . 66‘40 

Hydrogen  . .  3'86 

Oxygen . 2974 


IOO’OO 

The  last  mentioned  substance  was  obtained  to  the  extent 
of  about  4  or  5  grains  from  20  lbs.  of  madder. 

Drs.  Wolff  and  Strecker,  pursuing  a  process  very  similar 
to;  Schunck’s,  obtained,  in  the  year  1850,  both  alizarine 
and  purpurine.  The  latter  they  regarded  as  oxide  of 
alizarine.  Their  conclusions  were  summarised  thus  : — 

I.  Madder  contains  two  colouring  matters — alizarine 
and  purpurine. 

II.  Alizarine  changes  into  purpurine  when  madder  is 
fermented. 

III.  Alizarine  and  purpurine,  when  oxidised  with  nitric 
acid,  give  phthalic  acid. 

IV.  Chloronaphthalic  acid  is  chloride  of  alizarine. 

According  to  Strecker,  if  the  formula  of  alizarine  be 
taken  as  CIOH603,  and  one  atom  of  chlorine  be  substituted 
for  one  atom  of  hydrogen,  an  interesting  relationship  is 
observable  between  that  compound  and  chloroxynaphthalic 
acid,  C10H5CIO3.  The  author  said  it  would  thus  seem 
likely  that  alizarine,  ora  body  very  similar  to  it,  might  be 
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produced  from  chloroxynaphthalic  acid.  Schiitzenberger 
and  Lauth  have  replaced  the  chlorine  in  that  compound  by 
hydrogen,  but  the  new  body  had  not  the  properties  of  aliza¬ 
rine, the  composition  of  which,  according  to  Schiitzenberger, 
is  very  probably  C2oHI206.  P.  and  E.  Depouilly,  by 
boiling  chloride  of  chloroxynaphthalic  acid,  C10H5CIO3.CI, 
with  solution  of  potash,  and  subsequent  treatment  with 
mineral  acids  obtained  as  ayellow  crystalline  powder, a  body 
which  sublimed  in  beautiful  needles,  and  whose  alumina 
salt  is  a  deep  red,  like  the  colour  given  by  madder.  The 
iron  salt  is  nearly  black,  and  although  it  resembles 
alizarine  in  many  points,  Schiitzenberger  states  that  trials 
made  at  Mulhouse  to  use  it  had  not  been  satisfactory. 

The  next  point  referred  to  in  the  history  of  alizarine 
was  the  fact  that  Dr.  Anderson,  of  Glasgow,  had  treated 
opianic  acid,  CioHIo05(  =  CioH603  +  2H20),  with  sulphuric 
acid,  and  obtained  a  colouring  matter  which  was  probably 
alizarine,  as  it  yielded  all  the  madder  colours  on  alumina 
and  iron  mordants.  According  to  Clark,  who  obtained  a 
patent  for  the  process  in  1861,  artificial  alizarine  is  ob¬ 
tained  from  dinitronaphthaline,  and  is  capable  of  yielding 
all  the  madder  colours.  More  recently  Professor 
Rochleder,  of  Prague,  has  obtained,  besides  alizarine  and 
purpurine,  a  small  quantity  of  a  colouring  matter  which 
reacts  very  like  chrysophanic  acid  obtained  from 
rhubarb  root.  When  crystallised  from  absolute  alcohol 
it  has  the  composition  C^H^C^,  and  when  it  is  distilled 
with  powdered  zinc  it  yields  anthracen,  CI4Hi0.  Graebe 
and  Liebermann  noticed  that  natural  alizarine  by  distil¬ 
lation  with  powdered  zinc,  yielded  a  hydrocarbon  which, 
instead  of  being  naphthaline,  CioHs,  as  they  expected, 
proved  to  have  the  same  composition  as  Dr.  Anderson, 
Berthelot,  and  others  had  given  to  anthracen,  and  be¬ 
lieving  that  this  was  the  proper  source  to  start  from  in 
the  preparation  of  artificial  alizarine,  they  set  to  work  to 
test  the  truth  of  the  opinion.  They  were  so  far  successful 
that  they  obtained  a  product  closely  allied  in  many  of  its 
properties  to  the  colouring  matter  of  madder,  and  in 
December,  1868,  they  obtained  provisional  protection  for 
their  process  in  this  country.  Mr.  Christie  detailed  the 
process,  stating  that  the  patentees  obtain  in  the  first  stage 
of  the  process  anthrachinon,  C^HsC^,  by  the  use  of  bi¬ 
chromate  of  potassium — 

(C14HX0+  K2Cr207  =  C14H8O2  + 2KFIO-f  Ci^C^), 

In  the  second  stage  they  convert  the  anthrachinon  into 
bibromanthrachinon,  C^HeB^C^,  a  solid  substance  which 
is  purified  by  crystallisation  from  benzol.  In  the  third 
stage  this  new  compound  is  transformed  into  artificial 
alizarine  by  treating  with  potash,  heating  to  180°  or  260°  C. 
till  a  deep  blue  colour  results,  then  dissolving  in  water, 
filtering,  and  precipitating  the  alizarine  by  acid.  They 
obtained  provisional  protection  for  a  second  patent  last 
year. 

Pursuing  a  somewhat  different  course,  Julius  Bronner 
and  Hermann  Gutzkow,  of  Frankfort-on-the-Maine, 
matured  a  process  which  they  patented  in  May,  1869,  and 
which,  they  state,  yields  two  colouring  matters  that  can  be 
employed  for  dyeing  or  printing,  either  with  or  without 
mordants.  One  of  them  colours  alcohol  yellow,  and  the 
other  colours  it  red  or  violet. 

Mr.  Christie  completed  his  historical  resume  by  referring 
to  Mr.  W.  H.  Perkin’s  process,  patented  26th  of  June, 
1869,  by  which  artificial  alizarine  is  obtained  from 
anthracene,  by  oxidising  with  bichromate  of  potassium 
to  produce  anthrachinon — a  process  which  has  recently 
been  modified  by  the  use  of  a  new  acid  derived  from 
anthrachinon  in  place  of  bibromanthrachinon. 

The  author  then  referred,  at  considerable  length,  to 
experiments  which  he  had  recently  made  with  Perkin’s 
artificial  alizarine,  and  with  one  made  by  a  secret  process 
by  M.M.  Lucius  and  Co.  of  Hoechst,  near  Frankfort. 
Amongst  other  things,  he  stated  that  while  natural 
alizarine,  prepared  from  the  finest  garancine,  fused  at 
320°  F.,  and  was  almost  entirely  sublimed  by  exposure  to 
a  temperature  of  340°,  the  artificial  alizarine  only  yielded 
I  a  sublimate  when  the  temperature  was  raised  to  420°  F. 
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There  was  no  fusion,  and  only  15  per  cent  of  the  powder 
was  sublimed,  even  though  it  was  kept  at  a  temperature 
of  450°  for  a  whole  hour.  No  fusion  ensued,  and  no 
further  sublimate  was  produced,  though  the  powder  was 
slowly  heated  to  6oo°,  at  which  temperature  it  was  kept 
exposed  for  some  time.  Mr.  Christie  showed  to  the 
members  an  interesting  experiment  to  demonstrate  the 
truth  of  his  opinion  that  artificial  and  natural  alizarine 
are  not  identical.  He  placed  swatches  of  dyed  cloth  in 
caustic  soda  solution  (30  grs.  to  the  gallon  of  water). 
Those  dyed  with  the  artificial  alizarine  of  Perkin  and 
Lucius  and  Co.,  in  a  short  time  threw  off  a  deep  crimson 
colour,  which  rose  to  the  surface  of  the  cloth,  and,  flowing 
down  the  swatch,  fell  in  streaks  through  the  alkaline 
liquor;  while  those  dyed  with  natural  alizarine  and  with 
garancine  threw  off  no  colour  to  affedt  the  soda  solution. 
He  had  found  that  selected  crystals  of  artificial  alizarine 
had  only  one-half  the  tindtorial  power  of  the  natural  pro- 
dudt.  He  concluded  by  saying  that,  from  the  several  | 
experiments  which  he  had  made,  his  opinion  was  that, 
although  the  substance  now  sold  as  artificial  alizarine 
may  be  the  best  attempt  to  produce  the  alizarine  of 
madder  by  chemical  means,  in  its  present  state  it  is  far 
from  being  identical  with  it. 

A  very  animated  discussion  followed,  in  which  Messrs. 
Anderson,  Hogg,  J.  W.  Young,  Smith,  Paterson,  and  the 
Chairman  took  part. 

Mr.  Hogg  strongly  combated  the  opinion  that  the  two 
produdts  are  not  identical.  He  questioned  the  absolute 
purity  of  Mr.  Christie’s  artificial  alizarine,  and  said  that, 
unless  it  was  not  only  sublimed,  but  several  times  re¬ 
crystallised  from  alcohol,  it  would  be  impure;  and,  further, 
that  the  colouration  imparted  to  the  alkaline  liquor  was 
doubtless  due  to  the  presence  of  another  colouring  matter 
which  is  known  to  be  present  in  ordinary  commercial 
artificial  alizarine.  He  also  stated  that  mordanted  cloth 
dyed  with  pure  artificial  alizarine  stands  soaping  better 
than  that  dyed  with  garancine:  that  was  the  testimony 
of  many  persons  who  had  worked  with  the  colour. 

Mr.  J.  W.  Young  said  that  he  had  found  that  cloth 
prepared  with  the  artificial  alizarine  would  stand  even 
boiling  with  soap. 

Mr.  Smith  stated  that  he  considered  that  he  had  estab¬ 
lished  the  identity  of  the  crystals  of  the  two  produdts  by 
microscopic  examination. 

In  proposing  a  vote  of  thanks  to  Mr.  Christie,  the 
Chairman  referred  to  the  highly  interesting  nature  of  the 
enquiry,  and  complimented  that  gentleman  upon  the 
extensive  researches  in  which  he  had  been  engaged,  as 
shown  by  his  very  elaborate  paper.  The  proposal  was 
most  heartily  agreed  to. 


CORRESPONDENCE. 


THE  BESSEMER  PROCESS  FOR  MAKING  STEEL. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Mr  Norman  Lockyer,  in  his  ledtures  upon  the 
spedtroscope,  delivered  a  few  weeks  ago  before  the 
Society  of  Arts,  stated  that  this  instrument  was  of  great 
service  in  directing  the  Bessemer  process  of  making  steel ; 
I  have,  however,  been  informed  by  others  that  it  is  perfedtly 
useless  for  this  purpose,  since  it  does  not  afford  any  indi¬ 
cation  denoting  that  the  blast  has  been  kept  on  for  a 
sufficient  length  of  time. 

Perhaps  Mr.  Lockyer,  or  some  other  gentleman,  will 
kindly  publish  sufficient  of  his  practical  experience  to 
settle  this  question.  Such  an  adt  of  courtesy  will  oblige 
both  your  correspondent  and  many  other  students. — I  am, 
&c., 

A.  B. 


MISCELLANEOUS. 


Sweating  Cold  Coins. — The  trial  of  Clifford  for 
sweating  gold  coin  presents  many  points  of  interest.  It 
is  the  first  case  of  the  kind  for  thirty  years.  The  fadts 
were  as  follows  The  attention  of  the  police  being 
directed  to  a  number  of  light  sovereigns  that  found  their 
way  into  circulation  in  a  certain  distridt,  the  coins  in 
question  were  traced  to  a  little  girl,  who,  it  appeared,  adted 
for  her  father.  When  Clifford  was  arrested,  he  was 
seated  in  front  of  a  battery,  and  although  he  may  not  have 
been  working  at  the  moment,  still  two  sovereigns,  each 
light  to  the  extent  of  nearly  two  shillings,  were  found 
in  his  pocket.  The  scientific  witness,  Mr.  W.  Chandler 
Roberts,  clearly  showed  that  the  wires  that  had 
sustained  the  sovereigns  in  the  decomposition  trough 
had  been  attached  to  the  positive  or  dissolving 
eledtrode,  and  that  the  battery  had  not  been  employed 
for  eledtro-gilding.  Clifford  threw  into  the  fire  the  con¬ 
tents  of  a  tea-cup,  and  as  the  chemist  of  the. Mint 
produced  in  court  gold  extracted  from  the  cinders,  it  is 
probable  that  the  fluid  was  the  adtual  solvent  employed. 
Commenting  on  this,  the  Pall  Mall  Gazette  says  : — “  In 
an  official  report  bearing  the  signatures  of  the  late  Master 
of  the  Mint  and  Colonel  Smith,  F.R.S.,  it  was  suggested 
that  a  Mint  charge  should  be  imposed  upon  gold  coin 
sufficient  to  defray  not  only  the  first  cost  of  manufadture, 
but  also  the  expense  of  replacing  the  worn  coin  after  a 
certain  period  by  new  pieces  of  standard  weight.  It  was 
proposed  that  as  a  coin  would  fall  below  current  weight 
in  eighteen  years,  it  should  be  brought  to  the  Mint  at  the 
expiration  of  that  period  and  exchanged  for  a  new  piece. 
The  recent  trial  of  Clifford  for  1  sweating  ’  sovereigns  by 
the  aid  of  an  eledtric  battery,  and  more  especially  the 
evidence  of  the  scientific  witness  as  to  the  facility  with 
which  such  an  operation  can  be  carried  out,  suggests  that 
if  the  plan  in  question  were  adopted,  a  positive  bribe 
would  be  offered  to  ingenious  but  dishonest  individuals 
to  tamper  with  the  coinage,  and  then  present  the  damaged 
coin  for  exchange  at  the  Royal  Mint.” 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Under  this  heading  will  be  found  an  encyclopaedic  list  of  chemical 
papers  published  abroad  during  the  past  iveek,  with  abstracts  of 
alt  susceptible  of  advantageous  abridgment.  The  tivo  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices,  will ,  therefore,  be  equivalent  to  an  English  edition  of 
the  “  Jahresberichtc.” 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Cornptes  Rendus  des  Seances  de  VAcademie  des  Sciences,  January  31, 

1870. 

This  number  contains  the  following  papers  relating  to  chemistry 
and  sciences  allied  thereto  ; — - 

Observations  on  the  Process  Applied  by  M.  Adams  to  Pro¬ 
duce  Deposits  of  Nickel  on  Other  Metals. — M.  Gaiffe. — The  mam 
gist  of  this  paper  is  to  prove  that,  whatever  may  have  been  the  value 
of  the  scientific  experiments  made  on  the  eledtro-deposition  of  nickel 
upon  other  metals  by  various  scientific  men,  none  of  them  have 
succeeded  in  establishing  an  industrially-available  method  for  the 
eledtro-deposition  of  nickel  upon  other  metals;  and  the  author  states 
that  this  part  of  the  discovery  is  entirely  due  to  M.  Adams. 

Transformation  of  Odtohedric  Crystallised  Sulphur  into 
Insoluble  Sulphur  under  the  Influence  of  Light. — M.  Lallemand. 
—It  is,  the  author  says,  a  well-known  fadt,  that  M.  Schroetter,  of 
Vienna,  proved  that  the  adtion  of  sunlight  converts  ordinary  phospho¬ 
rus  into  red  amorphous  phosphorus.  Sulphur,  according  to  this 
author,  is  similarly  affedted  by  the  diredt  adtion  of  sunlight,  inasmuch 
as  the  sulphur,  previously  soluble  in  sulphide  of  carbon,  and  crystal- 
lisable,  is  converted  into  an  amorphous  modification  insoluble  in  sul¬ 
phide  of  carbon.  The  author  placed  a  concentrated  solution  of 
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Sulphur  in  the  liquid  just  alluded  to  in  a  sealed  tube,  and  exposed 
that  tube  some  time  to  the  action  of  the  sun’s  rays,  concentrated  by  a 
lens  ;  this  causes  a  copious  precipitation  of  sulphur  as  an  amorphous 
insoluble  matter. 

Adtion  of  Magnetism  upon  Rarefied  Gases. — M.  Daniel. 

Heat  Evolved  when  Boron  Combines  with  Chlorine  and 
Oxygen. — MM.  Troost  and  Hautefeuille. — According  to  the  authors, 
carbon,  when  combining  with  oxygen,  only  gives  out  8000  caloric 
units  ;  boron,  under  the  same  conditions,  yields  14,400  caloric  units  ; 
while,  when  boron  combines  with  3  equivalents  of  chlorine,  104,000 
caloric  units  represent  the  heat  set  free. 

Mode  of  Division  of  a  Limited  Quantity  of  Acid  between 
Two  Bases  Applied  in  Excess. — M.  Landrin. — The  author  has 
experimented  with  nitric  acid  and  the  oxides  of  zinc  and  lead;  the 
average  percentage  result  arrived  at  is— Oxide  of  zinc,  29-93 ;  oxide 
of  lead,  20-49;  nitric  acid,  49-58.  As  regards  the  manner  of  distribu¬ 
tion  of  the  nitric  acid  employed,  the  author  finds  that  there  exists  the 
relation  of  1  to  4 — that  is  to  say,  that,  for  1  equivalent  of  dissolved 
oxide  of  lead,  there  have  been  dissolved  4  of  oxide  of  zinc. 

Electrolysis  of  Oxalic  Acid. — M.  Bourgoin. — A  lengthy  paper  on 
the  electrolysis  of  oxalic  acid.  The  main  point  of  interest  is  that  the 
group  C203,3H0  suffers  decomposition  only. 


Berichte  der  Deutschen  Chemischen  Gesellschaft  xu  Berlin,  No.  19, 

1869. 


This  number  contains  the  following  original  papers  and  com¬ 
munications  : — • 

On  Anthracen-Carbonic  Acid. — MM.  Grasbe  and  Liebermann. 
— When  anthracen  is  heated,  along  with  liquid  phosgen,  in  sealed 
tubes,  no  action  takes  place  until  the  temperature  is  raised  to  1800, 
and  the  full  reaction  is  only  obtained  by  continuous  heating  to  200°. 
The  result  of  this  operation  is  the  formation  of  anthracen-carbonic 
acid,  C14H9.COOH  ;  this  substance  is  almost  insoluble  in  cold  water, 
but  can  be  obtained  in  crystalline  state  from  its  boiling-hot  solutions 
in  that  fluid ;  the  acid  fuses  at  206°,  but  loses  some  of  its  carbonic 
acid  at  150°.  The  salts  of  this  acid  are  soluble  in  water  and  alcohol; 
when  the  acid  is  submitted,  while  in  solution  in  anhydrous  acetic  acid,  to 
the  oxidising  action  of  chromic  acid,  anthrachinon  is  formed. 

Synthesis  of  Indol. — MM.  Baeyer  and  Emmerling. — In  a  lengthy 
paper,  the  authors  describe  the  formation  of  indol,  synthetically,  from 
nitro-cinnamic  acid,  according  to  the  following  formula  ; — 


-CH-CH-COOH 

c6h4-no3 


-CH 

II 

C03— 03=C6H4  CH 

-NH 


Azocinnamic  acid,  obtained  by  treating  nitro-cinnamic  acid  with 
sodium  amalgam,  also  yields  indol  when  it  is  treated  with  an  oxidising 
substance  like,  as  for  instance,  peroxide  of  lead. 


Formation  of  Nitio  Bodies  (Nitrosokdrpern). — M.  Baeyer. 
— The  author  states  that  only  such  nitrogenous  substances  as  con¬ 
tain  the  imido  group,  NH,  are  capable  of  yielding,  with  nitric  acid, 
nitro  bodies  or  compounds.  It  is  further  to  be  observed  that  only 
such  imido  compounds  as  exhibit  a  basic  character  yield  nitro 
derivatives,  and  quotes,  as  instances,  that,  whereas  isatine  and  suc- 
cinimide  do  not  yield  such  nitro  compounds,  diethylamine,  diglycol- 
amidic  acid,  coniine,  and  other  substances  do.  The  paper  discusses, 
at  length,  the  modus  quo  and  the  origin  of  these  combinations,  and 
the  relative  position  of  the  nitro  group. 

Reduction  of  Angelic  Acid  to  Valerianic  Acid. — M.  Ascher. 
— When  angelic  acid  is  heated  to  about  200°,  along  with  hydriodic 
and  amorphous  phosphorus,  for  about  eight  hours,  it  is  entirely  thereby 
converted  into  valerianic  acid,  as  was  fully  proved  by  the  elementary 
organic  analysis  of  the  silver  and  baryta  salts  of  the  last-named 
acid. 


Contribution  to  the  Knowledge  of  Xylidine  Derivatives. 
— M.  Genz. — Starting  with  perfectly  pure  xylidine,  the  author  pre¬ 
pared  : — Acetxylidide— 


c10h13no= 


C8H9 

c2h3o 


H 


a  solid  substance,  which  fuses  at  about  1130,  is  readily  soluble  in  alco¬ 
hol  and  ether,  and  capable  of  crystallisation.  Aceto-monobrom- 
xylidide— 

[  C8H8Br  j 

C10H12BrNO=  |C2H30  t  N, 
also  a  solid  substance.  Mexylidine,  or  dixylyl-guanidine— 
C1THalN3=-|(clH9)2|-Na, 

a  solid  crystalline  substance,  difficultly  soluble  in  water,  readily  soluble 
in  alcohol  and  ether,  combining,  with  chloride  of  platinum,  to  a  salt — 

2(C17H21N3,HCl).PtCl4. 

Appendix  to  the  Contributions  on  the  Products  of  Desul- 

?huration  of  Diphenyl-Sulpho-Carbamide. — Dr.  A.  W.  Hofmann. 
00  concisely  written  to  admit  of  useful  abstraction. 


Relation  of  Triphenyl-Guanidine  to  Sulphide  of  Carbon.— 
M.  Hobrecker. — 


C19HI7N3  +  CS2  =  C13H12N2S  +  C^NS. 

Triphenyl-  Sulphide  Diphenyl-  Pheny 
guanidine.  of  sulpho-  essential  oil 

carbon,  carbamide.  of  mustard. 

The  reaction  proceeds  further  according  to  the  following  formula  :: — 
C7H5NS  +  2H2O  =  C0H7N  +  H2S  +  CO2. 

Avogadro’s  Law,  as  Derived  from  the  Mechanical  Theory  of 
Gases. — M.  Naumann. — An  algebraico-chemical  essay. 

On  Chloro-Phenol-Sulpho  Acid. — M.  R.  Biihr-Predari. —  The 
author  describes,  at  great  length,  several  compounds  obtained  by 
him;  the  chief  substance  is  a  potassium  salt,  C0H4C1KSO4  +  2H?O, 
losing,  at  iioj,  its  water  of  crystallisation,  fusing  at  245°,  and  becoming 
decomposed  at  300°. 

Determination  of  the  Mineralogical  Formula  of  some  Mixed 
Rhombohedrical  Carbonates.— M.  Cossa. — This  paper  treats  on 
the  question  whether,  in  such  substances  as  dolomite,  mesitine,  and 
others,  the  carbonates  of  lime  and  magnesia,  and  of  protoxide  of  iron 
and  magnesia,  are  simply  mixed  or  are  chemically  combined.  The 
paper,  however  interesting  in  many  respeCts,  is  too  lengthy  and  too 
full  of  formulae  for  useful  abstraction. 

Incorrectness  of  the  Thermo-Chemical  Estimations  and 
Researches  made,  by  means  of  the  Mercurial  Calorimeter, 
by  MM.  Favre  and  Silbermann. — M.  Thomsen. — Chiefly  a  series 
of  tabulated  formulae  and  figures. 

Methods  of  Distinguishing  Molecular  Compounds. — M. 
Rathke. 

Molecular  Weight  of  some  Protoxide  Combinations. — M. 
Ladenburg. 

Third  Paper  containing  the  Results  of  the  Researches  on 
the  Ethereal  Derivatives  of  Acids  and  Alcohols. — M.  Henry. — 
Among  a  series  of  different  products,  the  author  describes,  chiefly, 
monochloro-methyl-phenol,  C0H4C1(CH3O),  a  very  mobile  fluid,  in¬ 
soluble  in  water  and  in  caustic  alkaline  liquids  ;  soluble  in  alcohol  and 
ether  ;  sp.  gr.  at  90,  ri82  ;  boiling-point,  200°.  Monochlorethyl-phenol, 
C0H4C1(C2HSO),  also  a  liquid,  boiling  at  2io°;  sp.  gr.  at  9°,  rio6. 
Monobromo-methyl-phenol,  C6H4Br(CH30),  a  liquid  boiling  at  220®; 
sp.  gr.  at  90,  1-494. 

Some  Reactions  of  Anhydrous  Sulphuric  Acid,  and  a  New 
Method  of  Formation  of  Oxysulphide  of  Carbon. — M.  Arm¬ 
strong.— After  referring  to  the  labours  of  MM.  Schiitzenberger,  Rose, 
and  Williamson  on  this  subject,  the  author  describes  a  series  of  ex¬ 
periments  made  with  anhydrous  sulphuric  acid  and  sulphide  of  carbon, 
equivalent  parts  of  w-hich  substances  having  been  mixed  and  heated 
on  a  water-bath,  give  rise  to  the  formation  of  oxysulphide  of  carbon 
and  sulphur,  according  to  the  following  formula: — 

CS2+  S03  —  CO  S  4-  S02+  s. 

Specific  Heat  of  Gases,  and  the  Correct  Capacity  for  Heat. — 
M.  Horstmann. — An  algebraico-physical  monograph. 


Neues  Jahrbuch  fur  Pharmacie,  von  Dr.  F.  Vorwerk,  November 

and  December,  1869. 

These  two  papers,  published  together,  contain  the  following  original 
papers  and  memoirs  : — ■ 

Detection  and  Estimation  of  Arsenic  in  the  Rosaniline 
(Fuchsine)  of  Commerce. — Dr.  Riecker. — This  very  lengthy  paper 
is  essentially  devoted  to  the  testing  of  the  correctness  of  the  methods 
for  the  quantitative  estimation  of  arsenic,  and  the  possibility  of  the 
quantitative  estimation  of  arsenious  and  arsenic  acid  separately,  when 
both  these  substances  are  present.  As  regards  the  qualitative  detection 
of  arsenic  in  fuchsine,  the  author  states  that  the  pigments  of  that 
name  tested  by  him,  and  obtained  from  various  sources,  all  contain 
arsenic  in  some  form  or  other.  That  this  quantity  is  not  small  may 
be  inferred  from  the  results  of  the  author’s  quantitative  analysis,  from 
which  we  gather  that  a  sample  of  fuchsine  obtained  direCt  from  a 
manufacturer  contained,  on  an  average,  2-073  per  cent  of  arsenious 
acid  and  7-593  per  cent  of  arsenic  acid.  Another  sample,  obtained 
from  a  wholesale  drysaltery,  contained,  on  an  average  (several  analyses 
were  made),  roo8  per  cent  of  arsenious  acid  and  4-4705  of  arsenic 
acid.  This  research  was  undertaken  with  the  express  view  of  testing 
the  question,  whether  the  use  of  fuchsine,  as  a  colouring  matter  for 
syrups,  sweetmeats,  and  the  like,  is  or  is  not  to  be  prohibited,  as  can 
be  done  in  Prussia  by  a  simple  police  order.  It  is  quite  evident  that 
fuchsine  should  not  be  indiscriminately  used  for  such  purposes. 

Easy  Method  of  Removing  Gypsum  from  Water. — Dr.  Riecker. 
— The  use  of  witherite,  native  carbonate  of  baryta,  is  recommended  by 
the  author  to  remove  all  the  gypsum  from  water.  Of  course  the 
quantity  of  the  mineral  to  be  applied  for  this  purpose  should  be  regu¬ 
lated  according  to  the  quantity  of  gypsum  present  in  the  water;  but, 
as  an  instance,  we  may  state  that  a  water  containing,  in  10,000  parts, 
4-37  parts  of  gypsum,  requires  about  |  lb.  of  witherite,  ground  to  a  fine 
powder,  for  every  large  pailful  of  that  water.  After  the  addition  of 
the  witherite,  the  water  is  well  stirred,  and  next  left  at  rest  to  deposit 
the  sediment  for  twenty-four  hours,  and  then  run  off  for  use.  _  The 
water  may  be  either  boiled  before  or  after  this  process,  and  will  be 
found  quite  soft. 

Proper  Arrangements  of  Pumps  so  as  to  Yield  a  Pure  and 
Wholesome  Potable  Water. — Dr.  Riecker. — Attention  is  called  to 
the  necessity  of  excluding  from  pumps  any  surface,  or  drainage,  or 
sewage  waters,  and  to  bore  the  wells  to  such  a  depth  as  to  be  out  of 
the  reach  of  such  contaminations  of  the  water  to  be  used  for  domestic 
1  and  industrial  purposes. 


Chemical  News,  ) 
Feb.  ii,  1870.  f 


Chemical  Notices  from  Foreign  Sources. 
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Cosmos ,  February  5,  1870. 

Investigation  of  the  Grotto  of  Montesquieu- Avantes  (Ariege, 
France). — M.  Regnault. — The  researches  made  by  this  author  of  the 
locality  alluded  to,  lead  him  to  agree  with  MM.  Vogt,  Broca,  Stren- 
strup,  and  other  savants ,  as  to  the  anthropophagic  nature  of  primeval 
man. 

Atmospheric  Electricity  of  Haiti.— M.  Ackermann. — The  island 
of  St.  Domingo,  as  it  is  also  called,  is  situated  between  170  53'  and 
ig°  58'  N.  latitude,  and  between  70°  45'  and  y6°  55'  latitude  W.  from 
Paris.  According  to  the  author,  who  has,  during  a  series  of  five  years, 
made  meteorological  observations  at  Port  au  Prince,  there  have,  on 
an  average,  been  129  days  of  each  year  either  severe  thunderstorms, 
or  other  very  marked  electrical  phenomena,  especially  during  the 
months  of  May,  July,  August,  and  September.  Severe  thunderstorms 
more  frequently  occur  during  day-  than  night-time.  The  year  1868 
was  especially  remarkable  for  severe  thunderstorms  ;  during  one  of 
these,  lasting  for  forty-five  minutes,  400  lightning  flashes  were  dis¬ 
tinctly  seen. 


Pharmaceutische  Zcitschrift  fur  Russland,  November,  1869. 

This  number  contains  the  following  original  papers  and  memoirs 
relating  to  chemistry: — ■ 

Monograph  on  Inuline.  —  Dr.  Dragendorff. —  Continued  from 
former  numbers.  This  exhaustive  paper  is  not  yet  ended. 

Preparation  of  the  Amides  of  Polybasic  Acids. — Dr.  Losch. — 
The  author  prepared  tartramide,  citramide,  and  succinamide,  by 
causing  liquid  ammonia  to  act  upon  the  ethers  of  the  acids  referred  to. 
The  chief  result  of  the  author’s  researches  on  this  subject  is  that,  by 
the  action  of  liquid  ammonia  (in  aqueous  solution),  just  alluded  to, 
the  neutral  amides  of  the  acids  are  only  formed  for  a  moment;  but 
decomposition  sets  in,  and  other  compounds  result  from  the  reaction, 
and  it  is,  therefore,  necessary  to  act  upon  the  ethers  referred  to  with 
an  alcoholic  solution  of  ammonia-gas  when  it  is  desired  to  obtain  the 
amides  of  the  acids. 

Artificial  Kirschwasser. — M.  Reinsch. — The  genuine  alcoholic 
fluid  of  this  name  owes  its  flavour  to  the  presence  of  a  small  quantity 
of  hydrocyanic  acid  and  ethereal  oil  of  bitter  almonds  (hydruret  of 
benzoyl).  The  author  suggests  that,  when  a  certain  quantity  of  the 
young  leaves  of  the  peach  tree  (a  handful  is  named)  is  beaten  up  in  a 
porcelain  mortar,  next  digested  with  4  litres  of  water  during  two  days, 
and  this  mixture  added  to  2  litres  of  strong  alcohol  (94  per  cent),  and 
submitted  to  distillation,  and  the  distillate  diluted  with  water  to  a 
strength  of  60  per  cent  alcohol,  a  fluid  is  obtained  fully  equal  in  taste 
and  aroma  to  the  best  Swiss  kirschwasser  made  from  cherries  bruised 
up  with  the  stones  and  kernels  they  contain.  The  author  cautions 
against  the  drinking  of  too  large  quantities  of  this  liquor ;  and  so  he 
may,  since  cases  of  accidental  poisoning  with  this  and  similar  alco¬ 
holic  liquors  (Persico  among  the  number)  are  by  no  means  rare. 


Moniteur  Scientifique,  No.  315,  February  1,  1870. 

This  number  contains  the  following  original  papers  relating  to 
chemistry  and  subjects  allied  thereto  : — 

Direcft  Application  of  Wool-Suint  (Fatty  Matter  containing 
a  large  quantity  of  Potassa  Salts)  to  the  Preparation  of  Prus- 
siates  and  Cyanides. — M.  Havrez. — Suint  contains  some  40  per 
cent  of  potassa  ;  and,  when  previously  ignited,  this  alkali  becomes 
thereby  intimately  mixed  with  strongly-nitrogenised  animal  charcoal. 
The  author  chiefly  points  out  the  profit  to  be  derived  from  the  use  of 
suint  for  the  manufacture  of  prussiates  and  cyanides,  and  to  the  paper 
is  added  a  short  report  from  M.  Schattenmann,  prussiate  and  cyanide 
manufacturer,  at  Bouxwiller,  near  Strasburg,  who  states  that  results 
of  experiments  made  with  suint  by  him,  on  the  large  scale,  are 
decidedly  favourable  to  the  use  of  that  substance  for  the  purpose 
alluded  to.  It  should  be  observed  that  the  quantity  of  suint  contained 
in  raw  wool  amounts  to  one-third  of  its  weight ;  and  the  author 
states,  in  a  foot-note,  that,  since  in  1867  there  was  imported  into  the 
United  Kingdom  63,000,000  of  raw  wool  from  the  Cape  and  Australia, 
the  quantity  of  suint  contained  therein  amounted  to  at  least  20,000,000 
kilos. 

Latent  Heat  of  Volatilisation  of  Liquids. — M.  Koehler.— An 
algebraico-physical  treatise. 

Artificial  Alizarine. — M.  Kopp. — The  author  points  out  that  there 
are  at  present  several  processes  of  preparation  of  alizarine  by  arti¬ 
ficial  means,  which  are  entirely  different  from  ench  other.  After 
mentioning  MM.  Grasbe  and  Liebermann,  and  Gutzkow  and  Broenner, 
the  author  states  that  Dr.  Grieff,  at  Cologne,  has  just  come  forward 
with  an  entirely  new  process,  which  will  be  tried  on  the  large  scale  by 
MM.  Weiler  and  Co.,  of  that  city.  Reference  is  made  to  the  faCt 
that  the  purified  alizarine  (artificially  made  by  MM.  Meisterand  Lucius) 
yields,  on  elementary  analysis,  in  100  parts — Carbon,  69-92  ;  hydrogen, 
3-34;  oxygen,  2674.  The  formula  C14H804,  by  some  assigned  to 
alizarine,  requires,  percentically — C,  70-00;  H,  3*33  ;  O,  26-67.  The 
author  enters,  at  some  length,  into  the  question,  whether  artificially- 
made  alizarine,  even  if  it  be  cheaply  and  abundantly  produced,  will 
prove,  in  all  respeCts,  a  suitable  substitute  for  madder,  and  comes  to 
the  conclusion,  for  good  and  sound  reasons  (too  many  to  quote  here, 
but  which  we  fully  endorse),  that  the  very  composition  of  madder  is 
such  as  to  ensure  its  continued  use,  and  even  preference  above  any  of 
ts  single  tinctorial  elements,  because  the  effects  produced  by  madder 
and  its  commercial  preparations  are  due  to  the  joint  action  of  all  its 
tinctorial  and  some  one  or  more  of  its  other  constituents. 


Soluble  Iodine  Green. — MM.  Kalle  and  Co.  write  from  Biebrich, 
Nassau,  Prussia,  stating  that  they  have  succeeded  in  producing  an 
iodine  green  soluble  in  tepid,  and  even  cold  water,  without  difficulty. 
This  new  material,  moreover,  does  not  contain  picric  acid,  and,  being 
less  acid,  does  not  require  silicate  of  soda,  for  which  borax  is  to  be 
substituted.  This  dye  yields  so  fast  a  colour  that  woollen  tissues 
can  be  fulled  after  dyeing  with  it. 


Polytechnisches  Journal  von  Dingier,  first  number  for  December, 

1869. 

This  number  contains  the  following  original  papers  relating  to 
chemistry  and  allied  sciences:— 

Experiments  made  with  the  view  to  Determine  Percenti¬ 
cally  the  Value  of  Fire-Clays.— Dr.  Bischoff. — In  a  lengthy  paper, 
the  author  records  a  series  of  pyrometric  experiments  made  with  the 
view  of  ascertaining  the  value  of  such  substances  as  pure  silica,  alumina, 
and  mixtures  of  the  same,  in  respeCt  to  resistance  of  fusion,  and,  also, 
of  various  native  mineral  products,  known  by  different  names  and  of 
very  different  mineralogical  and  chemical  characters. 

Second  number  for  December,  1869. 

Preparation  of  Ferricyanide  of  Potassium,  or  Red  Prussiate. 
— M.  Reichardt. — The  author  recommends  the  use  of  bromine,  instead 
of  the  usual  application  of  chlorine,  to  convert  the  ferrocyanide  of 
potassium  (yellow  prussiate)  into  ferricyanide.  422-28  grms.  of  crys¬ 
tallised  ferrocyanide  require  79-97  —  80  of  bromine  =  100  : 19= circa 

6- 33  c.c,  The  formula  is — 

2(2KCy  +  FeCy+3HO)  +  Br=3KCy  +  FeaCy3  +  KBr. 

Experiments  made,  on  the  small  scale,  with  50  grms.  of  ferrocyanide, 
proved  that  9-5  grms.  of  bromine  were  required  ;  and  the  operation  is 
very  rapidly  finished.  The  author  states  that  experiments  made  on  the 
large  scale  answer  exceedingly  well. 

Chemical  Analysis  of  a  Sample  of  Extract  of  Meat. — M. 
Reichardt. — This  sample  was  prepared  by  a  private  firm,  and  yielded, 
on  analysis,  the  following  results  : — Portion  soluble  in  alcohol  (of  83  per 
cent  strength),  80-76  per  cent ;  water,  16  per  cent ;  fatty  matter,  0  2  per 
cent;  nitrsgen,  9-99  per  cent  ;  ash,  21*36  per  cent  (containing  potassa, 
9-0  per  cent;  soda,  2-3  per  cent;  phosphoric  acid,  6’i  per  cent.  These 
results,  as  compared  with  Liebig’s  and  the  Fray  Bentos  extracts,  arc 
stated  by  the  author  to  be  in  favour  of  the  extract  tested  by  him  for 
MM.  Buschenthal  and  Co. 

First  January  number,  1870. 

Substances  Suitable  to  Agglutinate  Coal-Dust. — M.  Jicinsky. 
— This  paper  is  a  valuable  contribution  to  the  proper  methods  of 
utilising  coal-  and  coke-dust  and  small  coals,  and  the  manufacture  of 
artificial  fuel,  but  cannot  be  understood  without  reproduction  of  the 
engravings. 

Analysis  of  Pig-Iron. — M.  Richter. — The  sample  was  obtained 
from  a  peculiar  iron  ore  met  with  in  Silesia.  The  sp.  gr.  of  the  iron  = 

7- 361.  It  contained  in  100  parts: — Iron,  90-041 ;  copper,  5-343;  cobalt, 
0-666 ;  nickel,  a  trace  ;  arsenic,  0-013  ;  silicium,  1-644 !  phosphorus,  1-464 ; 
sulphur,  0-404;  combined  carbon,  0723;  no  molybdenum. 


Revue  Hebdomadaire  de  Chimie,  January  20,  1870. 

Analysis  of  Some  Extracts  of  Meat  as  met  with  in  Com¬ 
merce. — M.  Lebaique.  -  The  number  above  quoted  contains  the  results 
which  we  reproduce  here  ;  but  a  full  account  of  the  method  of  analy¬ 
sis  employed  is  recorded  in  two  previous  numbers — viz.,  those  of  Decem¬ 
ber  23rd  and  30th.  The  author  distinguishes  the  extracts  by  the  figures 
A,  B,  C,  D,  and  E,  referring,  respectively,  to — Liebig’s  meat  extract ; 
La  Plata  extract;  extract  from  M.  Tooth,  Sydney;  extract  of  French 
Company  in  South  America ;  extract  of  M.  Whitehead,  Sydney. 
Organoleptic,  or  physical  properties  of  the  extracts : — A.  A  firm, 
homogeneous,  yellow-coloured  substance,  perfectly  soluble  in  water, 
yielding  a  brown-coloured  solution,  and  exhibiting  a  strongly-pro¬ 
nounced  smell  as  well  as  taste,  contains  7-5  per  cent  of  water,  61-2  per 
cent  of  substances  soluble  in  alcohol,  23  per  cent  of  ash,  and  a  total 
of  9  per  cent  of  nitrogen. — B.  (Two  samples.)  No.  1  is  a  somewhat 
soft,  homogeneous,  brown-coloured  substance,  imperfectly  soluble  in 
water  (insoluble  residue  amounts  to  2"5  percent);  the  aqueous  solu¬ 
tion  is  brown-coloured,  and  exhibits  a  strong  animalised  smell  and 
taste  ;  it  contains  9-0  per  cent  of  water,  53  per  cent  soluble  in  alcohol, 
21  per  cent  of  ash,  and  a  total  of  9  per  cent  of  nitrogen.  No.  2  is  a 
soft,  brown-coloured,  homogeneous  substance,  soluble  in  water,  with¬ 
out  residue,  brown-coloured  solution,  odour  and  taste  rather  strong; 
it  contains  16  per  cent  of  water,  53  per  cent  soluble  in  alcohol,  18  per 
cent  of  ash,  and  a  total  of  9-6  per  cent  of  nitrogen. — C.  A  soft,  light 
brown-coloured,  non-homogeneous  substance,  only  imperfectly  soluble 
in  water  (insoluble  residue,  3  per  cent);  the  aqueous  solution  is  light 
brown-coloured,  and  odour  and  taste  are  rather  strong ;  it  contains 
15  per  cent  of  water,  54  per  cent  soluble  in  alcohol,  21  per  cent  of  ash, 
and  a  total  of  8-4  per  cent  of  nitrogen. — D.  A  hard  brown-coloured 
granulous  substance,  imperfectly  soluble  in  water  (1-5  per  cent  of  in¬ 
soluble  residue) ;  colour  of  aqueous  solution,  bright  brown ;  taste 
and  odour  less  strongly  marked  than  that  of  the  other  samples ;  it 
contains  16-5  per  cent  of  water,  28  per  cent  of  matters  soluble  in  alco- 
hol,  9-5  per  cent  of  ash,  and  a  total  of  10-7  per  cent  of  nitrogen. — E.  A 
soft,  homogeneous,  light  brown-coloured  substance,  soluble  in  water 
without  leaving  any  residue;  colour  of  solution,  brown;  smell  and 
taste,  rather  strong;  it  contains  17  per  cent  of  water,  47  per  cent  of 
)  matter  soluble  in  alcohol,  19  per  cent  of  ash,  and  a  total  of  9-46  per 
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cent  of  nitrogen.  The  alcol  ol  applied  contained  90  per  cent  of  abso¬ 
lute  alcohol. 

Chemical  Investigation  of  the  Apples  suitable  for  Cyder 
Making. — M.  Mdne. — It  appears  that  there  has  been  held,  at  St.  L6 
(Brittany,  France),  a  mixed  congress,  of  scientific  men  and  agricul¬ 
turists,  who  have  investigated  this  subject.  The  method  of  analysis, 
and  the  divers  means  employed  to  ascertain  the  following  particulars, 
viz.,  sp.  gr.  of  the  juice,  dry  glucose,  dry  mucilage,  tannin,  free  malic 
acid,  divers  malates,  and  water,  are  given  at  great  length ;  and  a 
tabulated  form  records  the  results  obtained  by  the  analysis  of  some 
twenty-four  kinds  of  apples,  stating  the  constituents  for  xooo  parts. 
The  lowest  sp.  gr.  of  the  juice  has  been  found  at  6  5,  the  highest  at 
117  ;  smallest  quantity  of  glucose,  i22'o,  highest,  194/0,  for  1000 
parts. 

New  Reagent  for  the  Estimation  of  Carbonic  Acid  in  Com¬ 
bination  in  Bicarbonates  and  in  Natural  Waters. — M.  Lory. — • 
The  author  employs  phosphate  of  copper  dissolved  in  a  very  slight 
excess  of  hydrochloric  acid;  the  phosphate  of  copper  is  obtained  by 
precipitating  a  solution  of  bichloride  of  copper  with  ordinary  phos¬ 
phate  of  soda.  The  precipitate  is  collected  on  a  filter,  well  wrashed, 
and,  after  having  been  taken  from  the  filter,  suspended  in  water  and 
dissolved  by  the  addition  of  a  few  drops  of  hydrochloric  acid.  When 
this  reagent  is  added  to  any  water  containing  alkalies  or  alkaline 
earths  in  the  state  of  carbonates  or  bicarbonates,  the  result  is,  at  first, 
the  formation  of  a  bluish  coloured  cloudiness,  or  turbidity ;  by  the 
addition  of  a  larger  quantity  of  this  reagent,  this  turbidity  disappears, 
and  the  liquid  becomes  clear  again.  This  point  having  been  reached, 
the  quantity  of  the  reagent  applied  will  be  proportional  to  the  total 
equivalent  of  the  bases  present,  and,  consequently,  to  the  carbonic 
acid  which  was  combined  with  these  bases.  In  order  to  titrate  the 
reagent,  dissolve  o-265  grm.  (equal  to  i-zooth  equivalent)  of  perfectly 
pure  and  dry  carbonate  of  soda  in  water,  and  saturate  this  solution 
with  carbonic  acid,  in  order  to  convert  it  into  bicarbonate  (excess  of 
carbonic  acid  does  not  at  all  affeCt  the  reagent).  4 *4  c.c.  of  this  solu¬ 
tion  upon  1  decilitre  of  pure  water  should  produce,  by  the  addition  of 
the  copper  liquor,  the  reaction  already  alluded  to,  and  these  4^4  c.c. 
correspond  to  0'220  grm.  of  carbonic  acid. 

January  27,  1870. 

Manufacture  of  Hyposulphite  of  Soda  with  Alkali  Waste. — 
M.  Mene.- — Sulphate  of  soda  is  added  to  the  alkali  waste,  which  is 
spread  out  in  regularly-formed  heaps,  or  beds,  and  this  mixture  is 
left  to  the  aCtion  of  atmospheric  air ;  the  soda-salt  alluded  to  is  de¬ 
composed,  and  there  is  formed  a  large  quantity  of  hyposulphite,  which 
makes  its  appearance  in  the  shape  of  efflorescences.  When  this  has 
increased  to  a  certain  point,  the  mass  is  treated  with  water,  and  the 
aqueous  solution  is  next  treated  with  a  weak  acid,  in  order  thereby  to 
eliminate  salts  of  lime  and  some  sulphides.  This  latter  operation  also 
produces  sulphur,  since  the  sulphuretted  hydrogen  which  is  given  off 
may  be  utilised. 

Useful  Application  of  Mica. — M.  Mene. — In  Germany,  the  doors 
of  the  steam-boiler  furnaces  are  now  very  generally  provided  with 
-square  pieces  of  mica,  properly  fastened,  by  means  of  which  the  fire¬ 
man  is  enabled  to  observe  the  fires  without  the  necessity  of  opening 
the  furnace  doors  too  frequently,  which  is  injurious,  on  account  of 
interfering  with  the  draft  and  proper  course  of  combustion  of  the 
fuel,  by  reason  of  the  access  of  irregular  currents  of  cold  air.  Mica 
withstands  a  very  high  temperature,  and  the  accidental  breakage  of 
these  squares,  or  panes  of  this  substance  is  thus  inserted  is  guarded 
against  by  a  properly-construCted  iron  wire-guard  outside. 

Electrical  Pyrometer. — M.  Becquerel. — Without  reproduction  of 
the  cuts,  this  paper  is  not  available  for  abstraction. 


Les  Mondes,  February  3,  1870. 

Artificial  Caoutchouc. — M.  Granier. — This  material  is  a  mixture 
containing  gelatine  and  a  variety  of  other  substances  (not  specified) 
producing  a  homogeneous  elastic  substance,  insoluble  in  mineral,  as 
well  as  vegetable  essential  oils  ;  not  added  upon,  moreover,  by  either 
coal  or  other  hydrogenised  gases.  This  material  is  now  employed  in 
France  for  a  variety  of  purposes,  too  many  to  be  here  enumerated ;  its 
cost  is  only  3  francs  per  kilo. ;  and  it  melts  readily  at  ioo°,  without 
decomposition,  and  can  be  cast  into  different  moulds.  Neither  cold 
nor  heat  affedt  this  substance,  which,  when  completely  oxidised,  be¬ 
comes  more  infusible  than  vulcanised  caoutchouc. 

Crystallisation  of  Diamond,  Rock-Crystal,  and  Tribasic 
Phosphate  of  Lime  by  means  of  Cold. — M.  Collas. — -The  author 
begins  his  paper  with  the  following  statement: — “The  last  of  the 
subjects  just  mentioned  is  an  accomplished  faCt ;  the  second  (speaking 
of  rock-crystal)  has  been  only  half  attained  ;  and  the  first  is,  as  yet,  a 
hypothesis.”  The  gist  of  the  paper,  which  contains  a  lengthy  descrip¬ 
tion  of  experiments,  may  be  summarised  as  follows  : — The  hydrate  of 
the  basic  phosphate  of  lime  becomes  horny  by  desiccation,  pulverulent 
on  being  boiled,  and  crystalline  by  congelation.  The  precious-stones, 
which  contain  cavities  filled  with  a  liquid,  are  crystallised  hydrates, 
and  the  liquid  alluded  to  is  a  remnant  of  the  water  of  the  hydrate.  A 
hydrate  crystallises  in  a  manner  different  from  that  of  the  crystallisa¬ 
tion  of  a  saturated  saline  solution.  The  crystallisation  of  a  hydrate 
by  cold  (freezing)  is  a  dissociation ;  the  hydrated  substance  precipitates 
entirely  in  crystalline  state.  Lastly,  the  author  states  that  it  is  a  con¬ 
tradiction,  so  to  say,  to  try  to  obtain  crystallised  carbon  (diamond)  by 
means  of  heat.  The  author’s  opinion  concerning  this  crystalline 
carbon  is  that,  at  a  very  remote  period  of  the  existence  of  our  globe, 
hailstorms  of  diamonds  have  taken  place.  And  to  the  paper  a  map  is 
added  indicating,  by  means  of  a  curved  line,  the  cerclc  diamantaire — 
i.e.,  the  area  within  which  diamonds  are  now  to  be  found.  Graphite 


is,  according  to  the  author,  destroyed  diamond— that  is  to  say,  diamond 
which  has  lost  its  crystalline  state. 

Pre-Historic  Man. — M.  Capellini. — The  author  has  explored  a 
grotto  in  the  island  of  Galmeria,  Italy,  and  found  human  and  animal 
bones,  mixed  up  with  flint  instruments,  and  several  objects  undoubtedly 
made  by  men.  This  grotto  is  so  situated  as  to  make  its  exploration 
not  only  difficult,  but  dangerous ;  yet  it  appears,  according  to  the  author, 
to  have  been  inhabited,  since  traces  of  a  fire-place  were  discovered 
therein. 


MEETINGS  FOR  THE  WEEK. 


Monday,  14th. — Geographical,  8.30. 

-  Medical,  8. 

■ - -  London  Institution,  4. 

Tuesday,  15th. — Royal  Institution,  3.  Professor  Humphry,  “On  the 
Architecture  of  the  Human  Body," 

-  Institution  of  Civil  Engineers,  8. 

Wednesday,  16th.— Society  of  Arts,  8. 

-  Meteorological,  7. 

Thursday,  17th. — Royal  Institution^,  Prof.  Odling,  “  On  Chemistry," 

- -  Royal,  8.30 

- - -  Zoological,  4 

-  Chemical,  8. 

— -  Royal  Society  Club,  6. 

Friday,  18th. — Royal  Institution,  8.  Mr.  Clifford,  “Theories  of  the 
Physical  Forces.” 

- -  Geological,  1.  Anniversary. 

Saturday,  19th. — Royal  Institution,  3.  Mr.  Max  Miiller,  “  On  the 
Science  of  Religion.” 


TO  CORRESPONDENTS. 


***  With  the  present  number,  our  subscribers  will  receive,  in  a  con¬ 
venient  form  for  constant  reference,  a  copy  of  the  Regulations  for 
the  Sale  and  Dispensing  of  Poisons  required  by  the  “  Pharmacy 
ACt,  1868.”  The  Pharmaceutical  Society  have  the  power  to  compel 
a  strict  compliance  with  the  requirements  of  the  ACt ;  and  we  are 
glad  to  find  that  the  Council  are  losing  no  opportunities  of  ex¬ 
plaining  to  those  concerned  the  conditions  under  which  poisons 
can  be  legally  sold  or  dispensed. 

Joseph  Welch— A.  work,  by  the  Editor  of  this  journal,  treating  on 
the  madder  extracts  and  pigment  colours  is  in  the  press. 

March. — It  cannot  be  made.  (2)  The  various  processes  for  the 
manufacture  of  artificial  alizarine  are  all  patented.  (3)  Messrs. 
Walker’s  address  is  43,  Mansell  Street,  Aldgate,  E. 

George  E.  Davis,  Rev.  E.  Smith,  Professor  Smith  (Sydney),  Pro¬ 
fessor  A.  M.  Thomson  (Sydney),  J.  Gulson  Burgess,  and  J.  W.  Slater., 
These  correspondents  are  thanked  for  their  communications,  which 
shall  receive  due  attention. 


Now  ready,  in  crown  8vo.,  price  6s.  cloth. 

n  Food;  its  Varieties,  Chemical  Composi¬ 
tion,  Nutritive  Value,  Comparative  Digestibility,  Physiological 
Functions  and  Uses,  Preparation,  Culinary  Treatment,  Preservation, 
Adulteration,  &c.  By  H.  Letheby,  M.B.,  M.A.,  Professor  of 
Chemistry  in  the  College  of  the  London  Hospital,  and  Medical  Officer 
of  Health  and  Food  Analyst  for  the  City  of  London. 

London:  Longmans,  Green,  and  Co.,  Paternoster  Row. 


PRACTICAL  CHEMISTRY; 

Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 

Mr.  Henry  Matthews,  F.C.S.,  is  prepared 

to  give  Instruction  in  all  branches  of  PRACTICAL 
CHEMISTRY,  particularly  in  its  application  to  MEDICINE, 
AGRICULTURE,  and  COMMERCE. 

The  Laboratory  is  open  daily,  except  Saturday,  from  ten  to  five 
o’clock;  on  Saturday,  from  ten  till  one  o’clock. 

Mr.  Matthews  is  also  prepared  to  undertake  ANALYSES  of  every 
description. 

For  Particulars  and  Prospectuses,  apply  to  Mr.  Henry  Matthews, 
the  Laboratory,  60,  Gowrer  Street,  Bedford  Square,  W.C. 


"WTr.  Alfred  Sibson,  F.C.S.,  Author  of  “  Agri- 

cultural  Chemistry”  (new  edition),  &c.,  &c.,  eight  years  First 
Assistant  in  Dr.  Voelcker’s  Laboratory  at  Cirencester  College,  will  be 
happy  to  give  Directions  for  Dissolving  Phosphates,  Preparing  Special 
Manures,  &c.,  and  personally  executes  Analyses  at  moderate  fees. 
Mr.  S.  holds  the  appointments  of  Chemist  to  the  Gainsborough 
Farmers’  Chemical  Society,  the  Newbury  Farmers’  Club,  &c.,  and  will 
be  glad  to  make  similar  easy  terms  with  other  Societies.  A  few 
remarks  on  Phosphatic  Manures  free  on  application. — 11,  Eaton 
Terrace,  St.  John’s  Wood,  London, 
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ON  SOME 

REMARKABLE  SPECTRA  OF  COMPOUNDS 

OF 

ZIRCONIA  AND  THE  OXIDES  OF  URANIUM.* 

By  H.  C.  SORBY,  F.R.S. 


When  a  scientific  man  has  been  led  into  an  error,  and 
afterwards  discovers  his  mistake,  I  think  it  a  matter  of 
duty  that  he  should  take  an  early  opportunity  to  corredt 
it.  I  therefore  now  write  the  following  notice  of  certain 
remarkable  peculiarities  in  the  spedtra  of  some  compounds 
of  the  oxides  of  uranium  with  zirconia,  which  led  both 
myself  and  othersf  to  conclude  that  they  were  due  to  a 
new  elementary  substance. 

Though  the  spedtra  of  the  different  salts  of  those  bases 
which  show  well-marked  absorption-bands  often  differ  in 
detail,  yet  they  usually  resemble  each  other  so  much  that 
there  is  no  difficulty  in  recognising  each  particular  element. 
This  is  so  constantly  the  case  in  the  various  compounds 
of  erbium,  didymiun,  and  cobalt,  and  in  the  ordinary  salts 
of  uranium,  that,  for  a  long  time,  the  more  I  studied  this 
question,  the  more  did  it  appear  to  be  a  general  rule  ;  and 
there  seemed  to  be  no  reason  to  suspedt  that  a  few  special 
compounds  of  uranium  would  give  spedtra  with  absorption- 
bands  as  unlike  as  possible  those  of  all  others.  Such, 
however,  turns  out  to  be  the  fadt,  when  its  oxides  are 
combined  with  zirconia. 

As  an  excellent  illustration  of  important  differences 
in  mere  detail,  but  general  correspondence,  I  would 
refer  to  the  spedtra  of  didymium  in  different  states 
of  combination, £  and  would  especially  refer  to  the 
the  most  distindt  of  the  numerous  absorption-bands,  which 
occurs  in  the  yellow.  The  various  compounds  agree  in 
showing  this  band  in  the  same  general  position  ;  but,  by 
careful  management,  and  bj'  the  use  of  sufficient  disper¬ 
sive  power,  it  may  be  resolved  into  a  very  variable  number 
of  narrow  bands  or  black  lines.  For  example,  in  the  case 
of  the  crystallised  sulphate  containing  comparatively  little 
lanthanum,  it  can  be  resolved  into  seven  narrow  lines, 
two  of  those  near  the  centre  being  the  darkest  ;  whereas, 
when  much  lanthanum  is  present,  one  line  on  the  side 
next  the  green  is  so  much  darker  than  the  rest,  that  the 
others  are  comparatively  absent.  On  fusing  the  mixed 
oxides  with  borax,  the  same  spedtrum  is  seen  as  with 
oxide  of  didymium  alone,  and  I  can  resolve  the  above- 
named  band  into  only  two  narrower  bands ;  whereas, 
when  the  saturated  bead  is  made  to  deposit  crystals  by 
being  kept  some  time  at  a  very  dull  red-heat,  this  band 
can  easily  be  resolved  into  eight  equal  and  very  distindt 
black  lines.  Although  these  and  similar  differences,  in 
detail,  are  of  much  interest,  yet  in  no  case  are  they  so 
considerable  as  to  prevent  our  recognising  at  once  that 
the  spedtra  are  all  due  to  didymium.  It  is  also  important 
to  notice  that  the  amount  requisite  to  give  a  most  splendid 
spedtrum,  when  the  bead  is  crystalline,  will  scarcely  show 
any  trace  of  bands  when  in  a  vitreous  condition,  dissolved 
in  the  borax.  This  is  analogous  to  what  occurs  in  the 
case  of  solid  and  powdered  crystals  of  sulphate  of  didy 
mium  ;  for  the  absorption-bands  in  the  spedtrum  of  the 
fight  transmitted  by  a  thin  layer  of  the  fine  powder, 
Strongly  illuminated  from  the  other  side,  are  as  distindt  as 
|n  that  transmitted  by  a  many  times  greater  thickness  of 

*  Read  before  the  Royal  Society,  February  10th,  1870.  Revised  by 
£he  Author  for  the  Chemical  News. 

+  Professor  Church’s  paper,  Chemical  News,  vol,  xjx.,  p.  121,  and 
Professor  Loew,  vol.  xx.,  p.  9. 

t  See  also  Bunsen’s  paper,  Pogg.  Ann.,  vol,  cxxYHff  ?•  too.. 


solid  and  transparent  crystal.  We  may  very  conveniently 
take  advantage  of  this  fadt  in  studying  the  spedtra  of  such 
substances  when  the  amount  of  material  at  command  is 
otherwise  too  small.  This  seems  to  be  because  the  trans¬ 
mitted^  light  does  not  simply  pass  through  the  crystals, 
but  is  in  great  measure  refiedted  from  them  backwards  and 
forwards,  and  thus,  as  it  were,  passes  through  a  greater 
thickness.  It  is  also  to  a  considerable  extent  similar  to 
that  refiedted  from  the  powder  when  illuminated  from 
above,  as  may  be  clearly  proved  by  what  occurs  in  the 
case  of  uranic  salts.  These,  when  in  a  state  of  moderately 
fine  powder,  transmit  light  giving  a  spedtrum  showing  not 
only  the  absorption-bands  in  the  blue,  which  alone  are 
met  with  in  that  transmitted  by  a  clear  crystal,  but  also 
those  in  the  green,  which  depend  on  fluorescence,  charadter- 
istic  of  that  refiedted  from  the  powder.*  These  two  kinds 
of  bands  can  be  easily  distinguished  by  means  of  a  plate 
of  deep-blue  cobalt  glass,  which  has  an  entirely  different 
adtion  according  as  it  is  placed  below  or  above  the  objedt, 
when  the  bands  are  due  to  fluorescence,  but  has  no  such 
effect  when  they  are  due  to  ordinary  absorption.  It  would, 
perhaps,  be  well  to  mention  here  that  I  have  in  this 
manner  proved  that  the  abnormal  bands  seen  in  the  spedtra 
of  the  compounds  of  zirconia  with  the  oxides  of  uranium, 
described  in  this  paper,  are  due  to  genuine  absorption, 
and  not  to  fluorescence. 

The  remarkable  spedtrum  of  some  jargons  has  been 
already  described  by  me  in  the  Chemical  News  (vol.  xix., 
p.  122)  and  in  the  Proceedings  of  the  Royal  Society 
(vol.  xvii.,  p.  511).  One  of  its  most  striking  peculiarities 
is  that,  when  light  passes  in  a  diredtion  perpendicular  to 
the  principal  axis  of  the  crystal,  and  the  spedtrum  is 
divided  by  means  of  a  double-image  prism  into  two 
spedtra,  having  the  light  polarised  in  opposite  planes, 
though  some  of  the  absorption-bands  are  of  equal  in¬ 
tensity  in  both  images,  yet  others  are  comparatively 
absent,  some  in  one  and  some  in  the  other;  whereas,  in 
the  case  of  other  dichroic  crystals  which  give  spedtra  with 
absorption-bands,  they  are  usually  all  more  distindt  in  one 
image  than  when  the  light  is  not  polarised,  and  all  fainter, 
or  even  comparatively  absent,  in  the  other.  No  sooner 
had  I  observed  this  spedtrum  than  I  made  various  experi¬ 
ments  in  order  to  ascertain  whether  uranium  was  present 
or  not;  and  the  then  known  tests  that  could  be  applied  to 
the  amount  of  material  at  my  command  seemed  to  shew 
that  it  was  absent.  This  was  quite  in  accord  with  the 
results  of  the  various  analyses  published  by  other 
chemists,  none  of  whom  mention  the  existence  of  any 
trace  of  that  substance.  Moreover,  the  general  charadler 
of  the  spedtrum  was  entirely  unlike  that  of  all  the  known 
compounds  of  uranic  oxide.  The  various  artificial  salts 
all  agree  in  giving  a  variable  but  small  number  of  mode¬ 
rately  broad  absorption-bands  in  the  blue  end  ;  and  the 
same  is  also  seen  in  the  case  of  several  natural  minerals  ; 
whereas  the  jargon  gave  a  most  unusually  large  number 
of  narrow  black  lines  (fourteen  quite  distindt,  besides 
others  more  faint  and  a  single  broader  band  which  I  cannot 
separate  into  lines),  extending  from  the  red  end  ;  so  that 
nearly  all  occur  in  that  part  of  the  spedtrum  which  is 
entirely  free  from  bands  in  all  previously-known  com¬ 
pounds  of  uranic  oxide.  This  same  general  fadt  was 
also  seen  in  the  spedtrum  of  the  opaque  blov/pipe  beads 
gently  flamed,  as  described  in  my  former  paper. 

I  will  not  now  enter  into  a  description  of  the  various 
chemical  and  physical  fadts  which  seemed  to  warrant  the 
conclusion  that  zircons  sometimes  contain  a  new  earth; 
but,  taking  these  into  consideration,  there  seemed  to  be 
every  reason  to  believe  that  spedtra  which  thus  differed  so 
much  from  those  of  any  previously-known  substance  were 
charadteristic  of  this  new  earth.  Judging  from  the  fadts 
then  known,  it  was  more  probable  that  spedtra  of  such  a 
new  type  were  due  to  a  new  element  than  that  they  were 
due  merely  to  a  combination  of  two  such  elements  as  zir¬ 
conium  and  uranium.  Some  of  these  chemical  and  physical 


*  See  Stokes’s  papers,  Phil  Trans.,  1852,  p.  463,  and  1853,  p.  392. 
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fails  can  now  be  explained  by  the  presence  of  uranium; 
but,  besides  this  and  several  of  the  more  common  earths 
and  oxides,  I  have  detected,  in  some  zircons,  erbium, 
didymium,  yttria,  and  another  substance,  which  exists  in 
such  small  quantity  that  I  have  not  yet  been  able  to 
ascertain  whether  or  no  it  is  the  suspended  new  earth. 
These  accidental  constituents  do  not,  indeed,  occur  in 
sufficient  quantity  to  be  of  importance,  except  as  modifying 
the  physical  and  optical  properties,  the  didymium  giving 
usual  characteristic  absorption-bands  (zircons  from  Svene- 
roe,  Norway),  and  the  manganese  the  same  speCtrum 
as  that  of  garnets  (zircons  from  an  unknown  locality  in 
Siberia).*  This  method,  however,  fails  to  give  evidence 
of  a  new  earth ;  for,  since  the  publication  of  my  former 
paper,  I  have  proved  that  the  very  abnormal  speCtra, 
which  seemed  sufficient  to  establish  its  existence,  are 
really  due  to  compounds  of  zirconia  with  the  oxides  of 
uranium,  which  have  such  a  powerful  action  on  light  that 
an  almost  inappreciable  amount  is  sufficient  to  produce 
the  speCtra  to  great  perfection — in  faCl,  so  small  an  amount 
that  the  total  quantity  which  misled  me  was  only  a  few 
thousandths  of  a  grain  ;  and  its  presence  might  easily 
have  remained  unsuspected  if  I  had  not  made  a  number 
of  experiments  which,  at  first,  did  not  seem  to  have  much 
connection  with  the  subject. 

In  studying  the  speCtra  of  crystalline  blowpipe  beads, 
it  seemed  desirable  to  examine  those  made  with  carbonate 
of  soda,  with  or  without  a  little  borax.  This,  when 
melted,  dissolves  certain  oxides;  and,  though  it  crystal¬ 
lises  on  cooling,  so  as  to  be  only  partially  translucent,  yet, 
with  strong  direCt  sunlight,  well-marked  speCtra  may  be 
seen.  For  example,  in  the  oxidising  flame,  uranic  oxide 
is  easily  dissolved  by  carbonate  of  soda  alone,  and,  when 
quickly  cooled,  an  orange-coloured  bead  is  obtained,  pro¬ 
bably  containing  uranate  of  soda  in  a  vitreous  condition, 
which  gives  a  single  well-marked  absorption  band  in  the 
green  with  so  small  a  quantity  of  the  oxide  that,  in  a 
bead  £  inch  in  diameter,  i-2000th  grain  shows  the 
speCtrum  to  the  best  advantage,  and  even  i-io,oooth  grain 
can  be  easily  detected.  We  need  not  be  surprised  that 
this  speCtrum  differs  so  much  from  the  usual  type  of  uranic 
salts,  since,  in  this  case,  the  oxide  plays  the  part  of  an 
acid.  It  may  be  only  an  accidental  coincidence,  but  this 
difference  is  analogous  to  what  so  commonly  occurs  on 
adding  an  alkali  to  neutral  solutions  of  vegetable  colours.! 
When  gently  re-heated,  it  seems  as  if  the  uranate  passed 
into  a  crystalline  state,  for  the  speCtrum  then  shows  four 
absorption-bands,  and  is  more  like  the  ordinary  type  ;  but 
this  change  does  not  occur  if  a  little  borax  had  been  added. 
The  addition  of  more  and  more  borax  causes  the  absorp¬ 
tion-band  to  become  more  and  more  faint,  and  to  advance 
towards  the  blue  end,  until  we  obtain  a  speCtrum  with 
very  faint  bands,  but  of  the  usual  character. 

In  examining  the  various  products  into  which  I  sepa¬ 
rated  jargons  in  order  to  study  the  supposed  new  earth 
in  a  state  of  purity,  I  obtained  a  small  quantity  of  a  dark- 
coloured  substance  (apparently  zirconia)  containing  some 
oxide,  which  communicated  a  green  tint  to  a  glassy  borax 
blowpipe  bead,  but  yet  not  sufficiently  distinct  to  show 
that  it  was  due  to  uranous  oxide.  I  therefore  thought 
that  the  carbonate  of  soda  method  might  throw  light  on 
the  question  ;  and,  though  the  presence  of  zirconia  pre¬ 
vented  solution  by  pure  carbonate  of  soda,  the  addition 
of  a  little  borax  enabled  me  to  prove  that  uranic  oxide  is 
really  present  in  some  jargons.  Such,  then,  being  the 
case,  it  seemed  desirable  to  ascertain  whether  the  oxides 
of  uranium  would  give  rise  to  any  special  speCtra  when 
present  along  with  zirconia  in  crystalline  blowpipe  beads. 
To  my  astonishment,  I  found  that  the  speCtra  were  pre¬ 
cisely  the  same  as  those  obtained  in  the  case  of  what  I 
had  thought  to  be  an  approximately-pure  new  earth. 
When,  however,  I  had  ascertained  the  quantity  of  oxide 
requisite  to  give  this  result,  I  was  no  longer  surprised 

*  For  both  of  the3e  I  am  indebted  to  my  kind  friend  Mr.  David 
Forbes. 

+  See  my  paper  in  Proc.  Roy,  Soc.  1867,  vol.  xv.,  p.  433. 


that  I  had  not  suspected  its  presence.  In  the  case  of 
transparent  blowpipe  beads  of  borax  with  microcosmic 
salt,  it  is  requisite  to  have  as  much  as  about  i-5oth  grain 
of  uranous  oxide  to  show  faintly  the  characteristic  ab¬ 
sorption-bands  ;  whereas,  when  present  along  with  zirconia 
in  the  crystalline  beads,  i-5o,oooth  grain  gives  an  equally 
well-marked  speCtrum  ;  and  i-20ooth  grain  shows  it  far 
better  than  a  larger  quantity,  which  makes  the  beads  too 
opaque.  These  very  minute  quantites  were  obtained  by 
the  repeated  division  of  a  small  known  weight,  either 
before  or  after  fusion  with  borax.  This  speCtrum  also 
differs  very  considerably  from  the  speCtra  of  the  usual 
salts  or  blowpipe  beads  of  uranous  oxide.  On  comparing 
them  side  by  side,  the  only  common  peculiarity  is  the 
faCt  of  there  being  numerous  absorption-bands  distributed 
over  a  large  part  of  the  speCtrum,  but  they  do  not  cor¬ 
respond  in  either  number  or  position  ;  on  the  contrary, 
they  differ  almost  as  much  as  possible;  and  the  darker 
bands  in  the  speCtrum  of  this  zirconia  compound  occur 
where  the  transmitted  light  is  the  brightest,  in  other 
cases. 

The  oxide  of  uranium  is  so  easily  reduced  at  a  high 
temperature  to  the  state  of  protoxide  in  a  borax  bead 
with  excess  of  boric  acid,  and  is  so  readily  peroxidised  at 
a  dull  red-heat  when  crystallised  along  with  borate  of 
zirconia,  that  there  seemed  good  reason  to  refer  the 
change  in  the  speCtra  to  temperature  rather  than  to  the 
state  of  oxidisation,  until  after  it  was  found  that  they 
were  due  to  uranium.  By  gently  flaming  the  crystalline 
bead,  the  speCtrum  is  entirely  altered  to  that  which  seems 
to  be  characteristic  of  the  compound  of  borate  of  zirconia 
with  uranic  oxide.  This  shows  a  speCtrum  with  five  well- 
marked  absorption-bands,  all  of  which  occur  at  the  red 
end,  where  there  is  no  trace  of  bands  in  the  case  of  the 
ordinary  compounds  of  uranic  oxide.  I  have  tried  many 
experiments  in  order  to  ascertain  whether  any  other 
element  besides  zirconia  will  cause  uranium  to  give  similar 
abnormal  speCtra;  but  none  show  anything  of  the  kind — 
at  all  events  in  similar  conditions.  A  few  have  special 
characters,  as  described  below ;  but  the  majority  exert 
little  or  no  influence ;  and,  even  when  the  blowpipe  beads 
are  crystalline,  they  show  only  the  usual  speCtra  of  the 
oxides  of  uranium.  Moreover,  no  such  great  change  in 
the  character  of  the  speCtra  of  any  other  elements  which 
give  absorption-bands  is  to  be  seen  when  they  are  com¬ 
bined  with  zirconia  ;  and,  as  far  as  my  present  experience 
goes,  it  seems  as  if  such  very  abnormal  speCtra  were  met 
with  only  in  the  case  of  these  remarkable  compounds  of 
zirconia  with  the  oxides  of  uranium. 

Such,  then,  being  the  faCts,  it  appears  to  me  that  we 
are  now  in  a  position  to  explain  why  certain  zircons  give 
three  different  speCtra,  as  described  in  my  former  paper. 
Some  jargons  (usually  those  of  a  green  tint)  contain  a 
little  uranium  so  combined  that  the  characteristic  speCtrum 
is  only  faintly  visible;  whereas,  after  ignition,  the  in¬ 
tensity'  of  the  absorption-bands  is  permanently  increased 
to  a  variable  extent,  occasionally  only  a  little,  but,  in 
some  cases,  as  much  as  twenty-five  times.  This  more 
powerful  aCtion  on  light  is  accompanied  by  an  increase  in 
hardness  and  in  specific  gravity  (sometimes  as  much  as 
from  4‘20  to  4-60),  as  described  in  my  former  paper;  and 
I  have  since  found  that  these  changes  are  approximately 
proportional  to  the  amount  of  uranic  oxide  in  the  various 
specimens,  as  shown  by  comparing  the  speCtra  of  the 
blowpipe  beads.  This  change  may  partly  depend  on  the 
oxidisation  of  the  uranous  oxide,  since  some  specimens 
slightly  increase  in  weight  when  ignited  ;  but  I  think  it 
cannot  be  mainly  due  to  that,  for  sometimes  there  is  no 
such  increase;  and  uranous  oxide,  combined  with  zirconia, 
gives  rise,  not  to  a  speCtrum  without  bands,  but  to  one 
with  several  of  very  marked  character,  as  described  below. 
On  the  whole,  since  this  abnormal  type  of  speCtrum  is  so 
characteristic  of  combination  with  zirconia,  it  appears  to 
me  more  probable  that  the  effeCt  of  a  high  temperature  is 
to  cause  the  uranic  oxide  to  combine  more  specially  with 

the  zirconia,  as  though  the  greater  part  existed  naturally 
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as  a  silicate,  but  after  ignition  as  a  zirconiate.  We  may 
also  apply  the  same  explanation  in  the  case  of  zircons 
more  or  less  strongly  coloured  by  other  oxides,  which 
become  almost  colourless  when  heated ;  and  thus  this 
unexplained  peculiarity  of  zircons  may  depend  on  the  fact 
of  zirconia  being  able  to  play  the  part  of  both  a  base  and 
an  acid,  which,  as  compared  with  silica,  has  an  affinity 
for  bases  varying  according  to  the  temperature. 

The  brown-red  zircon  from  Ceylon  (named  at  page  514 
of  my  former  paper,  kindly  presented  to  me  by  Mr.  E.  L. 
Mitford,  of  Rusthall)  gives  a  spectrum  precisely  like  that 
of  the  borax  blowpipe  beads  crystallised  after  treatment 
in  the  deoxidising  flame,  and,  therefore,  no  doubt  contains 
uranous  oxide.  This  spedtrum,  being  given  by  only  one 
part  of  the  crystal,  probably  depended  upon  the  presence 
of  some  substance  which  either  reduced  the  uranic  oxide 
or  prevented  the  oxidisation  of  the  uranous. 

These  facts  thus  clearly  show  that  the  various  spectra 
which  seemed  to  indicate  the  presence  of  a  new  element 
existing  in  three  different  physical  conditions  are,  in 
reality,  only  characteristic  of  the  two  oxides  of  uranium, 
combined  with  zirconia  or  not  in  combination.  Perhaps 
some  may  think  that  my  having  been  thus  led  astray 
shows  that  little  or  no  reliance  can  be  placed  on  the 
method  of  investigation  employed  ;  but  I  contend  that 
the  mistake  was  due  to  its  being  such  an  unexpectedly 
delicate  test  for  uranium  ;  and,  as  explained  above,  the 
error  was  ultimately  corrected  by  a  further  development 
of  the  same  method.  As  far  as  the  interests  of  science 
are  concerned,  there  is  no  need  to  regret  the  general 
result.  We  have  lost  what  appeared  to  be  good  evidence 
of  a  new  earth,  but  have  gained  an  almost  entirely  new 
system  of  blowpipe  testing,  which  enables  us  to  detect 
such  a  minute  quantity  of  some  substances  as  could  not 
be  recognised  by  the  ordinary  means.  I  shall  not  now 
attempt  to  give  anything  like  a  full  account  of  this  subject, 
since  itwrould  be  much  better  to  let  it  form  part  of  a  paper 
on  various  improvements  in  blowpipe  chemistry,  but  will 
merely  mention  a  few  facts  which  have  a  special  bearing 
on  the  question  before  us. 

In  the  first  place,  I  would  say  that  zirconia  and  the 
oxides  of  uranium  are  most  useful  reagents  in  detecting 
the  presence  of  certain  substances,  with  which  they  unite 
to  form  compounds  having  very  special  characters.  The 
most  strikingof  these  are  thecompounds  already  described, 
which  are  distinguished  by  the  spectra,  and  not  by  any 
well-marked  colour — the  compound  of  ceric  oxide  with 
uranic  oxide,  which  is  of  a  splendid  deep  blue  colour,  but 
shows  no  absorption-bands  ;  and  that  ofyttriawith  uranic 
oxide,  which  is  characterised  by  a  deep  orange-colour  and 
extreme  fusibility.  Thorina  and  oxide  of  lanthanum  form 
with  uranous  oxide  compounds  which  give  spectra  with 
absorption-bands  in  special  positions,  but  of  the  usual 
type,  and  not  of  such  a  marked  character  as  to  be  useful 
in  detecting  minute  quantities  of  those  substances  in 
mixtures. 

In  order  to  see  the  spectra  of  the  zirconium-uranium 
compounds,  it  is  requisite  that  their  oxides  should  be  com¬ 
bined  in  a  crystalline  condition.  When  both  constituents 
are  melted  in  borax  and  are  held  in  solution,  or  if  when 
crystals  are  deposited  any  other  substance  replaces  either 
the  zirconia  or  the  oxides  of  uranium,  the  characteristic 
spectra  cannot  be  seen.  The  most  simple  application  of 
this  test  for  uranium  is  in  the  case  of  various  zircons.  As 
much  of  the  powdered  mineral  as  will  dissolve  should  be 
melted  with  borax  in  a  circular  loop  of  platinum  wire 
about  i  inch  in  diameter,  so  as  to  give  ahead  of  moderate 
thickness.  A  little  boric  acid  should  then  be  added,  which 
not  only  tends  to  keep  the  uranium  in  the  state  of  prot¬ 
oxide,  but  also  facilitates  the  crystallisation  of  the  borate 
of  zirconia,  which  is  far  less  soluble  when  there  is  excess 
of  boric  acid.  The  bead  should  then  be  kept  at  a  bright 
red  heat,  just  within  the  deoxidising  flame,  until  so  much 
borax  has  been  volatilised  that  small  needle-shaped 
crystals  begin  to  be  deposited,  when  it  must  be  allowed  to 
cool  rapidly.  It  should  then  be  transparent  with  scattered 


crystals,  and  the  uranium  all  in  the  state  of  protoxide.  On 
gently  re-heating  it,  the  bead  ought  to  suddenly  turn  white 
and  almost  opaque;  and  care  must  be  taken  not  to  heat 
it  any  more  than  is  just  requisite  to  cause  the  borate  to 
crystallise  out,  or  else  the  uranium  will  rapidly  pass  into 
the  state  of  peroxide.  Such  beads  must  be  examined  by 
strong  direct  light  from  the  sun,  or  from  a  lamp  of 
very  great  brilliancy,  condensed  on  them  by  means  of  an 
almost  hemispherical  lens  of  about  £  inch  focal  length  ; 
and  in  addition  to  the  means  described  in  my  former  paper, 
I  have  since  found  it  very  convenient  to  place  them  over 
a  hole  in  a  black  card,  so  as  to  entirely  prevent  the 
passage  of  any  light  which  has  not  penetrated  through 
them,  even  when  so  arranged  in  the  focus  of  the  microscope 
that  the  spedtrum  of  their  thin  edges  may  be  examined, 
if  the  centre  be  twro  thick  and  opaque.  If  thus  properly 
prepared,  the  presence  of  more  or  less  uranium  will  be 
shown  by  the  greater  or  less  intensity  of  the  absorption- 
bandsof  the  spedtrum  described  and  shown  in  Fig.  1  of  my 
former  paper.  This  test  is  so  delicate  that  there  is  no 
difficulty  in  seeing  the  darker  band  in  the  green  in  the  case 
of  zircons  which  contain  no  more  than  i-ioth  per  cent  of 
uranic  oxide  ;  and  I  find  that  very  few  localities  yield 
this  mineral  so  free  from  it  that  it  cannot  be  easily  detedted. 
Those  from  Miask,  Siberia,  are  the  only  specimens  in 
which  I  have  not  been  able  to  recognise  it.  The  jargons 
from  Ceylon  contain  an  amount  varying  up  to  about  1  per 
cent,  although  in  no  published  analysis  that  I  have  seen 
is  there  any  allusion  to  the  presence  of  even  a  trace.  It 
has  also  been  overlooked  in  several  other  cases;  and  it 
now  becomes  important,  because  it  gives  rise  to  various 
well-defined  spedtra,  which  are  so  characteristic  of  the 
different  minerals,  that  they  can  be  very  conveniently 
identified,  even  when  cut  and  mounted  as  jewels,  by 
means  of  the  number  and  position  of  the  absorption- 
bands,  as  I  intend  to  explain  in  a  paper  on  the  spedtra  of 
minerals. 

In  applying  this  test  to  detect  minute  quantities  of 
uranium  in  other  minerals,  it  is  requisite  to  bear  in  mind  that 
zirconia  may  play  the  part  of  both  an  acid  and  a  base,  and 
that  various  oxides  and  acids  so  combine  with  the  zirconia 
or  the  oxides  of  uranium  as  to  prevent  the  formation  of 
the  compounds  which  give  rise  to  the  characteristic  spectra. 
The  zirconia  appears  to  combine  with  some  rather  than 
with  the  uraneous  oxide,  and  with  others  rather  than 
with  the  uranic,  so  that,  if  one  spectrum  cannot  be  ob¬ 
tained,  the  other  may ;  and  there  are  few,  if  any,  cases 
when  neither  can  be  seen,  especially  if  care  be  taken  to 
use  excess  of  zirconia.  If,  however,  the  amount  of  uranium 
be  very  small,  and  so  much  of  other  oxides  be  present  as 
to  make  the  bead  very  dark,  or  too  opaque  from  deposited 
crystals,  before  it  is  sufficiently  concentrated  for  the  com¬ 
pounds  with  the  oxides  of  uranium  to  crystallise  out,  it 
may  be  impossible  to  detedt  it.  In  order  to  apply  the 
test  in  the  case  of  complex  minerals,  a  bead  of  borax, 
boric  acid,  and  pure  zirconia  should  be  prepared,  then  a 
small  quantity  of  the  mineral  added,  and,  after  fusion  and 
sufficient  concentration,  the  bead  made  to  crystallise  in 
the  manner  already  described.  If  needle-shaped  crystals  be 
not  deposited  in  the  bead  when  very  hot,  and  if  it  do  not 
suddenly  turn  opaque  when  re-heated,  the  result  may  not 
be  satisfactory.  In  this  manner  it  is  easy  to  detect  uranium 
in  i-2ooth  grain  of  such  minerals  as  Fergusonite,  tyrite, 
and  yttrotantalite,  even  when  they  contain  no  rrlore  than 
1  or  2  per  cent.  If,  in  such  cases,  the  spectrum  of  the 
uranous  compound  cannot  be  obtained,  the  bead  should 
always  be  flamed  and  re-examined,  to  see  if  that  of  the 
uranic  compound  is  thereby  developed. 

In  a  similar  manner,  we  may  make  use  of  a  little  oxide 
of  uranium  to  detect  zirconia  ;  but  the  test  is  far  less 
delicate  than  the  converse,  because  it  is  almost  impossible 
to  obtain  the  compound  in  a  crystalline  state,  unless 
there  be  an  excess  of  zirconia.  Not  more  than  i-ioooth 
grain  of  uranic  oxide  should  be  employed,  or  the  bead 
may  be  too  opaque.  There  is  no  difficulty  in  thus  detect¬ 
ing  zirconia  in  zircons,  or  in  katapleiit ;  but  the  presence 
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of  so  much  of  other  bases  in  minerals  like  eudialyte 
prevents  our  obtaining  a  satisfactory  result.  There  cer¬ 
tainly  could  not  be  a  more  charadteristic  test  to  confirm 
the  results  of  other  methods,  or  to  identify  such  a  small 
quantity  of  approximately  pure  zirconia  as  could  not 
easily  be  distinguished  in  any  other  way. 

The  only  other  compound  of  uranic  oxide  of  very  ab¬ 
normal  character  which  I  have  so  far  discovered  is  that 
with  ceric  oxide.  So  much  of  both  should  be  fused  with 
borax  in  the  oxidising  flame  as  will  yield  a  bead  which  is 
perfectly  clear  and  of  pale  yellow  colour  when  rapidly 
cooled,  but  crystallises  when  gently  re-heated.  If  the 
constituents  be  present  in  a  certain  proportion,  it  then 
turns  from  pale  yellow  to  a  deep  blue,  as  though  coloured 
by  oxide  of  cobalt.  In  most  cases,  the  bead  is  rendered 
nearly  opaque  by  the  number  of  crystals  ;  but  sometimes, 
though  it  turns  deep  blue,  it  remains  transparent,  owing 
to  the  compound  being  set  free  in  a  state  similar  to  that 
of  the  red  oxide  of  copper  in  a  borax  blowpipe  bead,  with 
carbonate  of  soda  and  oxide  of  tin,  treated  in  the  reducing 
flame.  The  spedtrum  of  these  blue  beads  shows  no 
absorption-bands,  but  merely  a  general  absorption  at  the 
red  end  ;  and  it  is  curious  to  find  that  the  combination  of 
two  yellow  substances  gives  rise  to  a  deep  blue,  in  much 
the  same  manner  as  when  the  yellow  ferrocyanide  of 
potassium  is  added  to  a  yellow  ferric  salt.  The  production 
of  this  blue  colour,  on  the  addition  of  a  little  uranic  oxide, 
might  be  employed  with  advantage  to  identify  mode¬ 
rately  small  quantities  of  cerium,  even  when  mixed  with 
a  number  of  other  substances  ;  but,  unfortunately,  the 
presence  of  much  oxide  of  lanthanum,  which  is  so  com¬ 
monly  associated  with  it,  interferes,  as  though  the  ceric 
oxide  had  a  stronger  affinity  for  the  oxide  of  lanthanum 
than  for  uranic  oxide. 

The  most  characteristic  peculiarity  of  the  compound  of 
yttria  and  uranic  oxide  is  that  it  will  not  crystallise  out 
from  a  borax  blowpipe  bead,  and  that  the  affinity  of  the 
uranic  oxide  for  yttria  is  stronger  than  for  zirconia.  Per¬ 
haps  erbia  may  prove  to  aCt  in  the  same  way,  but  I  have 
not  been  able  to  examine  that  earth  quite  free  from  yttria. 
On  adding  yttria  to  a  bead  with  zirconia  and  a  little 
uranic  oxide,  and  gently  flaming  it  in  the  oxidising  flame, 
the  uranic  oxide  combines  with  the  yttria  and  rises  to 
the  surface  as  an  orange-coloured  scum,  which  has  a 
great  tendency  to  colleCt  on  the  platinum  wire  ;  and,  if 
sufficient  yttria  was  added,  the  crystallised  borate  of  zir¬ 
conia  is  left  in  the  interior  almost  colourless,  and  so  free 
from  uranic  oxide  that  no  absorption-bands  can  be  seen  in 
the  speCtrum.  We  may  take  advantage  of  this  circum¬ 
stance  to  deteCt  yttria  in  small  quantities  of  compound 
minerals  like  Gadolinite  and  Fergusonite ;  and  I  may 
here  say  that,  by  combining  such  means  with  the  observa¬ 
tion  of  the  speCtra  of  the  transparent,  or  crystalline  beads, 
and  of  the  form  of  the  crystals  when  slowly  deposited, 
with  or  without  the  addition  of  suitable  reagents*,  we 
may  often  deteCt  twice  as  many  constituents  in  minerals 
as  could  be  accomplished  by  the  ordinary  methods  of 
blowpipe  chemistry — an  advantage  which  I  am  sure  will 
be  appreciated  by  those  engaged  in  the  study  of  rocks, 
when  it  is  often  so  important  to  obtain  satisfactory  results 
with  small  quantities  of  material.  I  have  also  found  these 
methods  of  great  practical  use  in  examining  small  resi¬ 
dues  in  the  qualitative  analysis  of  minerals,  and  have 
thus  unexpectedly  discovered  small  quantities  of  com¬ 
paratively  rare  elements. 

I  have  tried  the  effeCt  of  many  other  substances  along 
with  zirconia  and  the  oxides  of  uranium,  and  find  that 
most  of  them  have  no  sensible  influence,  unless  they  are 
present  in  considerable  relative  quantity.  The  most 
striking  effeCt  is  that  of  oxide  of  tin,  which  causes  the 
two  absorption-bands  in  the  yellow  and  yellow  end  of  the 
green  in  the  speCtrum  of  the  uranous  oxide  compound  to 
be  nearly  equally  dark;  whereas,  without  the  oxide  of  tin, 
that  in  the  yellow  is  comparatively  faint.  This  is 
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another  illustration  of  the  manner  in  which  certain  sub¬ 
stances  having  no  special  aCtion  on  light  influence  by 
their  presence  the  properties  of  another.  The  oxides  of 
uranium  are  unusually  sensitive  to  such  aCtions,  and  thus 
not  only  lend  themselves  to  us  as  blowpipe  reagents,  but 
also  seem  more  than  any  others  to  afford  the  means  of 
explaining  the  relation  between  the  physical  conditions 
of  compounds  and  their  aCtion  on  light. 

The  only  compound  of  zirconia  with  any  other  oxide  to 
which  I  need  now  draw  attention  is  that  with  chromic 
oxide,  as  deposited  from  a  borax  blowpipe  bead.  When 
treated  in  the  deoxidising  flame,  and  when  cold,  the  very 
pale  green  bead  gently  re-heated,  this  compound  crystal¬ 
lises  out  so  as  to  give  a  fine  red-pink  colour  by  transmitted 
light,  even  when  so  little  chromium  is  present  that  the 
glassy  bead  is  scarcely  at  all  green .  If  too  strongly  heated, 
the  pink  tint  is  lost.  This  compound  is  of  interest  in 
connection  with  the  colour  of  rubies  and  other  minerals 
coloured  red  by  chromic  oxide.  To  others,  like  the 
emerald,  it  communicates  a  green  colour,  and,  on  the 
whole,  it  aCts  on  light  in  such  a  variable  manner, 
according  to  the  presence  of  other  substances,  that 
the  speCtra  may  be  made  use  of  as  a  means  of  identifying 
particular  minerals,  though  they  do  not  present  anything 
like  such  striking  anomalies  as  those  met  with  in  the 
compounds  of  zirconia  with  the  oxides  of  uranium. 


ON  CHLORAL  HYDRATE. 

By  Dr.  MACVICAR,  Moffat,  N.B. 

The  physiological  interest  which  attaches  to  this  sub¬ 
stance  at  the  present  moment  induces  me  to  present 
it  as  it  presents  itself  in  the  system  of  molecular  mor¬ 
phology,  since  I  find  that  this  may  be  done  (though,  of 
course,  not  very  well)  by  the  use  of  such  types  as  are 
already  in  the  hands  of  the  printer  as  representatives  of 
the  forms  of  the  elements  involved. 

As  to  the  laws  of  chemical  union  and  decomposition 
which  are  here  referred  to,  or,  indeed,  which  are  ever 
admitted  in  the  molecular  nature  which  I  advocate, 
they  are  all  included  in  the  law  of  symmetry,  culminating 
in  sphericity,  towards  which  the  first  step  usually  is  the 
union  of  dissimilars,  when  they  come  into  the  same 
neighbourhood. 

It  is  only  necessary  to  add  (since  no  printer’s  type  in 
use  can  show  it)  that  the  atom  of  hydrogen  is  the  simplest 
structure  possible  into  which  equal  and  similar  elements 
of  matter  or  force  can  be  built  up  so  that  it  shall  be  truly 
symmetrical  in  relation  to  the  sphere — that  is,  shall  have 
two  poles  which  are  similar  to  each  other,  and  an  equator 
lying  evenly  between  them.  It,  therefore,  consists  of  five 
material  units — two  for  the  two  poles,  and  three  for  the 
equator  (for  no  smaller  number  than  three  can  determine 
a  plane).  As  to  its  form  (that  is,  the  form  of  the  nucleus, 
for,  as  to  the  ethereal  atmospheres  of  all  atoms,  they  are 
universally  spheroidal  or  spherical),  supposing  it  viewed 
in  reference  to  the  lines  of  resultant  force  which  join  the 
five  constituent  forces  in  the  angles,  and  so  give 
edges  to  the  form,  we  may  say  that  it  is  doubly  trachar 
or  lance-shaped.  The  limit  of  its  atomicity  is  5.  It 
may  possibly  carry  atoms  of  some  other  substance,  single 
or  multiple,  piled  one  on  each  of  its  two  poles  and  three 
on  its  equator,  five  in  all,  but  no  more. 

Its  symbol,  as  a  chemical  agent,  may  be  represented  by 
three  dots  in  a  horizontal  line,  to  represent  its  equatorial 
atomicity,  as,  also,  other  two,  one  above  and  another 
below,  to  represent  its  polar  atomicity. 

•  •  • 


*  See  my  paper,  Monthly  Microscopical  Journal,  vol.  i.,  p.  349. 


Hydrogen  :  its  atomicity  =  5. 

But,  for  convenience,  we  may  take  to  stand  for  it  merely 
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a  printer’s  dash  or  dagger,  the  former  of  which  may  repre¬ 
sent  unity,  also  its  atomic  weight  on  the  usual  scale. 

*  I  or  l 

Hydrogen  :  its  usual  symbol. 

For  oxygen,  we  may  take  the  figure  8,  laid  horizontally, 
and  with  an  uniformly-broad  face.  Since  the  atom  of 
oxygen  comes  out  in  shape  a  double  concave  lens,  like  a 
blood-disc  or  life-buoy,  the  cypher  that  has  been  named 
has  some  resemblance  to  its  vertical  section  through 
the  centre.  It  is  also  the  atomic  weight  of  a  single  atom 
on  the  usual  scale,  the  law  of  sphericity  requiring  that 
these  atoms,  when  in  the  free  state,  shall  go  in  couples, 
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Oxygen  gas. 

the  atomic  weight  of  each  16  when  H  =  1. 

cL  =  ho 

Moisture. 

The  atom  of  carbon  comes  out  a  doubly-convex  lens, 
fitting  that  of  oxygen,  as  in  an  achromatic  arrangement 
of  lenses ;  it  may,  therefore,  be  represented  by  a  narrow 
letter  O.  As  in  the  case  of  oxygen,  and  for  the  same 
reason,  single  atoms  of  carbon  tend,  also,  to  go  in  couples  ; 

o 
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A  coupled  atom  of  carbon. 

but  it  is  not  possible  to  use  the  atomic  weight  6  or  12  as 
its  symbol  in  diagram-formulae. 

Add  to  these  a  longer  letter  of  the  same  kind,  to 
represent  chlorine,  and  we  have  symbols  sufficient  for  our 
present  purpose. 

O 

Chlorine. 


Carbon  is  first  given  to  nature  as  the  hydrocarbon, 
HCH  =  CH2,  a  lengthened  form  of  which  every  two 
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Nascent  marsh  gas. 

under  the  law  of  sphericity  unite  in  couples,  con¬ 
structing  thereby  a  most  exquisitely-spherical  and  finely- 

4 

differentiated  structure,  viz.,  CHC  =  C2H4  =  marsh  gas. 

o  ? 
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Mature  marsh  gas. 

The  genetic  atomicity  of  a  coupled  atom  of  carbon  is, 
therefore,  4,  in  reference  to  hydrogen  ;  and  marsh  gas  is 
the  perfect  hydrocarbon.  It  is  indestructible,  if  the  tem¬ 
perature  of  its  genesis  be  respected,  and  is  most  fit  for 
existing  in  the  aeriform  state  above. 

But  nature  detains  it  below,  by  loading,  during  vegeta¬ 
tion,  each  of  the  three  hydrogen-arms  of  the  equator 
with  an  atom  of  carbon.  And  this  may  be  applied  to  the 
axial  atom  in  so  many  different  ways  that  the  formula 
CH(HC)3C  =  C5H4  will  represent  many  substances  of 
different  properties.  Of  this  element,  the  smallest  dense 

-+0  I  O-*-3  or  0-*-  I  -*-0a»  &C. 
o  o 

The  essential-oil  element. 

molecule  must  be  the  tetratom,  giving,  as  its  formula, 
4  X  (C5H4)  =  C20Hi6,  which  is  the  chemical  formula  of  non- 
oxygenated  essential  oils. 

In  regions  of  vegetable  nature,  where  free  carbon  prevails 
still  more,  the  retained  hydrogen  is  made  to  go  still 
farther,  and  one  essential-oil  element  is  made  to  yield  four 
alkaloid  elements — that  is,  elements  in  which  each  single 
atom  of  hydrogen  is  an  axis  loaded  with  five  of  carbon, 
thus  saturating  its  atomicity. 
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The  alkaloid  element. 


Unhappily,  the  load  of  carbon  here  is  so  great  that  this 
structure  cannot  be  raised,  by  the  chemist,  into  the  aeri¬ 
form  state  and  sublimed.  It  appears  to  him  merely  in  a 
carbonaceous  residuum  containing  hydrogen. 

But  when  one  atom  of  hydrogen  more  is  added  to  either 
pole,  the  atoms  can  ascend  in  couples  and  be  sublimed, 
their  first  dense  molecules  being  the  tetratom,  giving 
4  X  (C5H2)  =  C20H8,  which  is  the  usual  formula  of  naphtha¬ 
line.  Respecting  this  substance  it  is  impossible  to  say  to 
what  valuable  account  the  ingenious  chemist  may  yet 
turn  it  for  enhancing  the  enjoyment  of  life  and  for  the 
relief  of  suffering. 
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The  naphthaline  element. 


Returning  now  to  marsh  gas,  with  which  we  set  out, 
it  is  to  be  considered  that  it  may  be  loaded  with  carbon 
on  the  poles,  as  well  as  on  the  equator.  Thus,  in  dry 
and  hot  regions,  there  may  be  on  each  pole  a  coupled, 
instead  of  a  single  atom  of  carbon,  giving  C2H4C2  =  C4H4  = 
—  olefiant  gas. 

o 

o 

— H  |  4-s 

o 

o 

Olefiant  gas. 


And  in  moist  and  cool  regions,  there  may  be  an  atom  of 
simple  hydrate  of  carbon,  CHO — that  which  we  obtain 
from  the  breaking  up  of  an  atom  of  sugar,  CI2Hi2Oi2 
— and  which  we  may  call  the  saccharine  element,  which 
is  trimorphous. 
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The  saccharine  element. 


Place  one  of  these  saccharine  elements — say  that  in  the 
middle  diagram — upon  the  poles  of  one  atom  of  marsh  gas 
and  we  obtain — 


HCOCHCOCH  -  C4H602  -  Alcohol. 
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Alcohol. 

Its  three  forms  may  be  represented  in  our  figurate 
formulas.  The  chemical  formula  of  all  the  three  is,  of 
course,  the  same  : — 


Alcohol 
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C4H602. 


And  this,  we  see,  must  be  a  very  quick  substance,  its  poles 
being  capable  of  any  one  or  other  of  these  different 
structures,  according  to  the  conditions  of  its  existence. 

Under  the  law  of  sphericity,  its  axis  is,  however,  too 
long  ;  it  is  ready  to  lose  something  from  its  poles,  and  to 
receive  expansion  of  its  equator.  Let  chlorine,  then,  be 
let  in  upon  it,  so  as  not  to  disorganise  it,  but  to  improve 
its  form,  and  we  may  expedt  that  two  atoms  of  the  halo¬ 
gen  will  carry  off  the  two  atoms  of  hydrogen  from  the  poles, 
as  hydrochloric  acid,  thus  shortening  the  axis,  which 
was  the  first  thing  required  by  the  law  of  symmetry  (sphe¬ 
ricity),  and,  afterwards  carry  off  the  three  atoms  of  hydro¬ 
gen  now  constituting  the  too  feeble  equatorial  region, 
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and  leave  three  of  chlorine  in  their  stead.  The  atom  of 
alcohol  will  thus  be  transformed  into — 

C0CHCI3C0C  =  C4HC1302  =  chloral. 
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Cl  loral. 

But  this  structure  is  greatly  in  want  both  of  hydrogen 
and  of  oxygen  ;  for  the  atomicity  of  a  single  atom  of 
carbon  is  2,  in  reference  to  oxygen,  as  well  as  hydrogen  ; 
and  here  there  are  only  2  of  oxygen  and  1  of  hydrogen  for 
4  of  carbon.  Since,  then,  the  law  of  symmetry  allows  it, 
we  may  expedt  that,  on  access  being  granted  to  moisture, 
the  terminal  atoms  of  carbon  on  the  poles  will  resume 
their  original  condition  of  saccharines,  and  we  shall 
have — 


HOCOCHCI3COCOH  =  C4H3C1304  =  chloral  hydrate. 
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Chloral  hydrate. 

Now,  as  the  poles  (the  region  of  chemical  adtivity)  here 
are  saccharines,  as  in  alcohol,  there  seems  no  reason  to 
apprehend  that  this  substance,  so  long  as  it  keeps  together 
in  the  living  body,  will  be  more  poisonous  than  alcohol, 
though  it  must  be  more  powerful.  As  to  where  it 
will  break  up  when  it  is  obliged  to  do  so,  this  will  depend 
on  the  process  by  which  it  was  made  (for  every  substance, 
when  decomposing,  other  things  being  equal,  tends  to 
reproduce  its  original  constituents)  and  on  its  surround¬ 
ings.  But,  viewed  in  reference  to  its  own  strudUire,  it 
may  be  regarded  as  an  atom  of  chloroform,  C2HC13, 
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Chloroform. 

capped  on  both  poles  by  fully-oxidised  saccharines — that 
is,  by  the  formic  element,  CH02,  the  couple  of  which  gives 
C2H204,  or  C2H03.H0  =  formic  acid. 
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The  formic  element. 


When  chloral  hydrate  then  meets  with  matter  more 
powerfully  alkaline  than  its  own  body  (which  is  an  atom 
of  chloroform),  the  polar  elements  rnay  be  expedted  to  go 
off,  thus  exposing  an  atom  of  chloroform.  Suppose  they 
were  to  go  off  as  saccharines,  they  would  do  no  harm, 
nor  would  the  dioxide  of  chloroform  that  remained 
probably  be  so  dangerous,  or  effective,  in  causing  sleep 
(“  the  sister  of  death  ”)  as  the  chloroform  itself.  But 
formic  acid,  if  by  any  mistake  it  should  get  free,  might 
prove  a  very  disorganising  agent.  But  would  not  all  danger 
from  the  breaking  up  of  the  polar  matter  be  avoided,  if, 
for  chloral  hydrate,  trichloracetic  acid  could  be  substituted, 
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Trich’oracetic  acid. 


for  then  there  would  be  given  off  only  dioxide  of  carbon, 
which  is  perfedtly  harmless  and  might  even  be  useful  in 
assisting  the  hypnotic  adticn. 


ON  ORGANIC  MATTER  IN  THE  AIR.* 

By  Dr.  R.  ANGUS  SMITH,  F.R.S.,  &c. 

(Concluded  from  p.  65), 

After  these  opinions  and  the  detail  of  many  fadts,  one 
is  mentioned  which  was  the  culminating  point  of  the  en¬ 
quiry,  and  has  led  to  a  mode  of  collecting  the  organic 
particles  of  air,  which  I  may  call  established.  This  word 
established  is  used  because  the  experiment  has  been  done 
by  others.  It  is  given  in  these  few  but  plain  words  : — 
“  The  air  of  cow-houses  and  stables  is  to  be  recognised  as 
containing  more  particles  than  the  air  of  the  street  in 
which  my  laboratory  is,  and  of  the  room  in  which  I  sit, 
and  that  it  contains  minute  bodies,  which  sometimes  move , 
if  not  at  first ,  yet  after  a  time ,  even  if  the  bottle  has  not 
been  opened  in  the  interval.  There  is  found,  in  reality,  a 
considerable  mass  of  debris,  with  hairs,  or  fine  fine  fibres, 
which  even  the  eye,  or,  at  least,  a  good  pocket-lens,  can 
detedt.  After  making  about  two-dozen  trials,  we  have 
not  been  able  to  obtain  it  otherwise.  Even  in  the  quiet 
office  at  the  laboratory,  there  seemed  some  indications.” 

“  I  found  similar  indications  in  a  cow-house,  with 
healthy  cows.  So  I  do  not  pretend  to  have  distinguished 
the  poison  of  cattle  plague  in  these  forms  ;  but  it  is  clear 
that,  where  these  exist,  there  may  be  room  for  any  ferment 
or  fomites  of  disease  ;  and  I  do  not  doubt  that  one  class  is 
the  poison  itself  in  its  earliest  stage.  It  would  be  interesting 
to  develop  it  farther.” 

I  do  not  detail  the  examination  made  of  the  condensed 
air  brought  from  a  cow-house  by  Mr.  Crookes  ;  nor  do  I 
detail  the  examination  of  the  cotton  through  which  Mr. 
Crookes  had  passed  the  air;  nor  the  glycerine  surfaces 
exposed  to  the  air  of  cow-houses,  which,  also,  was  done 
by  Mr.  Crookes.  My  objedt  at  present  is,  not  to  give  a 
history,  but  a  few  of  the  prominent  points,  so  far  as 
elates  solely  to  my  own  part. 

These  experiments  were  repeated  on  air  in  Manchester. 
A  paper  was  read,  on  March  30th,  1S68,  to  the  Literary 
and  Philosophical  Society,  Manchester,  Dr.  Schunck  in 
the  chair.  To  quote  a  part : — 

“  Lately,  I  tried  the  same  plan  on  a  larger  scale.  A 
bottle  of  the  capacity  of  4  99  c.c.  was  filled  with  air,  and 
shaken  with  water.  The  bottle  was  again  filled,  and 
shaken  with  the  same  water;  and  this  was  repeated  500 
times,  nearly  equal  to  2i  millions  c.c.,  or  2^495  litres.  As 
this  could  not  be  done  in  a  short  time,  there  was  con¬ 
siderable  variety  of  weather,  but  chiefly  dry,  with  a 
westerly  wind.  The  operation  was  condudted  behind  my 
laboratory,  in  the  neighbourhood  of  places  not  very  clear, 
it  is  true,  but  from  which  the  wind  was  blowing  to  all 
parts  of  the  town.  I  did  not  observe  any  dust  blowing; 
but,  if  there  were  dust,  it  was  such  as  we  may  be  called 
on  to  breathe.  The  liquid  was  clouded,  and  the  unaided 
eye  could  perceive  that  particles  very  light  were  floating. 
When  examined  by  a  microscope,  the  scene  was  varied 
in  a  very  high  degree — there  was  evidently  organic  life. 
I  thought  it  better  to  carry  the  whole  to  Mr.  Dancer,  and 
to  leave  him  to  do  the  rest,  as  my  knowledge  of  micro¬ 
scopic  forms  is  so  trifling,  compared  to  his.” 

Plaving  for  years,  therefore,  convinced  myself  of  these 
results,  I  took  the  air  washings  to  Mr.  Dancer,  of  Man¬ 
chester,  whose  experience  in  microscopic  objedts  is  so 
great  that  I  was  certain  to  be  corrected,  if  I  erred  ;  and, 
if  I  did  not  err,  I  should  be  taught  more.  His  examina¬ 
tion  is  very  beautiful ;  and  it  shows,  not  only  organic 
substances,  but  very  many  in  quality,  and  inconceivably 
many  as  to  quantity.  The  whole  cannot  be  quoted;  but 
the  following  will  suffice  : — 

“  The  water  was  first  examined  with  a  power  of  50  dia¬ 
meters  only,  for  the  purpose  of  getting  a  general  know¬ 
ledge  of  its  contents.  Afterwards,  magnifying  powers 
varying  from  120  to  1,600  diameters  were  employed. 

*  Read  before  the  Manchester  Literary  and  Philosophical  Society, 
Jan. 25th,  1870. 


Chemical  News,  ) 

Feb.  18,  1870.  ) 

“  During  the  first  observations,  few  living  organisms 
were  noticed  ;  but,  as  it  afterwards  proved,  the  germs  of 
plant  and  animal  life  (probably  in  a  dormant  condition) 
were  present. 

“  1.  Fungoid  Matter. — Spores,  or  sporidias,  appeared  in 
numbers ;  and,  to  ascertain  as  nearly  as  possible  the 
numerical  proportion  of  these  minute  bodies  in  a  single 
drop  of  the  fluid,  the  contents  of  the  bottle  were  well 
shaken  ;  and  then  one  drop  was  taken  up  with  a  pipette  ; 
this  was  spead  out,  by  compression,  to  a  circle  J  an  inch 
in  diameter.  A  magnifying  power  was  then  employed 
which  gave  a  field  of  view  of  an  area  exactly  i-iooth  of 
an  inch  in  diameter  ;  and  it  was  found  that  more  than 
100  spores  were  contained  in  this  space.  Consequently, 
the  average  number  of  spores  in  a  single  drop  would  be 
250,000. 

“  On  the  third  day,  a  number  of  ciliated  zoospores  were 
observed  moving  freely  among  the  sporidiae. 

“  Some  of  this  formed  a  very  interesting  objeCt,  with  a 
high  power ;  and  the  greater  portion  exhibited  what  is 
called  pitted  structure.  The  larger  particles  of  this  had 
evidently  been  partially  burnt,  and  quite  brown  in  colour, 
and  were  from  coniferous  plants,  showing  with  great  dis¬ 
tinctness  the  broad  marginal  bands  surrounding  the  pits. 
Others  had  reticulations  small  in  diameter.  They  re¬ 
minded  me  of  perforated  particles  so  abundant  in  some 
kinds  of  coal. 

“Along  with  these  reticulated  objects  were  fragments 
of  vegetation  resembling,  in  structure,  hay,  and  straw, 
and  hay  seeds,  and  some  extremely  thin  and  transparent 
tissue  showing  no  structure. 

“  A  few  hairs  of  leaves  of  plants  and  fibres,  similar  in 
appearance  to  flax,  were  seen  ;  and,  as  might  have  been 
expeCted  in  this  city,  cotton  filaments,  some  white,  others 
coloured,  were  numerous,  red  and  blue  being  the  predomi¬ 
nant  colours.  A  few  granules  of  starch,  seen  by  the  aid 
of  the  polariscope,  and  several  long  elliptical  bodies, 
similar  to  the  pollen  of  the  lily,  were  noticed.  After  this 
dust  from  the  atmosphere  had  been  kept  quiet  for  three 
or  four  days,  animalculae  made  their  appearance  in  con¬ 
siderable  numbers,  the  monads  being  the  most  numerous. 
Amongst  these  were  noticed  some  comparatively  large 
specimens  of  Paramecium  aurelia ,  in  company  with  some 
very  adtive  Rotiferce  ;  but,  after  a  few  days,  the  animal 
life  rapidly  decreased,  and  in  twelve  da}^  no  animalcule 
could  be  detected. 

“  For  the  purpose  of  obtaining  a  rough  approximation 
of  the  number  of  spores  or  germs  of  organic  matter  con¬ 
tained  in  the  fluid  received  from  Dr.  Smith,  I  measured  a 
quantity  by  the  pipette,  and  found  it  contained  150  drops 
of  the  size  used  in  each  examination.  Now,  I  have  pre¬ 
viously  stated  that,  in  each  drop,  there  were  about  250,000 
of  these  spores;  and,  as  there  were  150  drops,  the  sum 
reaches  the  startling  number  of  37 i  millions.” 

After  these  examples,  the  first  being  twenty-four  years 
earlier  than  the  last,  I  need  not  add  that  my  certain 
knowledge  is  that  particles  both  organic  and  inorganic 
are  found  in  air. 

Further,  that  some  of  the  organic  particles  are  or¬ 
ganised. 

Lime,  soda,  sulphates,  and  chlorides  have  been  men¬ 
tioned  in  another  paper  as  being  found,  coal-ash  and,  of 
course,  carbon,  and  to  some  extent  the  amount  measured. 
In  railway-carriages,  we  even  breathe  rolled  plates  of 
metallic  iron  which  are  large  enough  to  be  seen  by  the 
naked  eye. 

Some  of  the  most  difficult  particles  to  remove  are  those 
of  coal-smoke  ;  they  are  oily  or  tarry,  or  both.  These 
are  instances  of  organic  and  not  organised  particles. 

For  two  years  I  have  been  endeavouring  to  measure 
with  certainty  the  amount  of  nitrogen  in  the  organic 
matter,  separating  it  from  the  inorganic.  Some  of  the 
results  are  in  the  last  “  Report  of  the  Proceedings  under 
the  Alkali  ACt,”  and  have  been  pretty  extensively  pub¬ 
lished.  Other  results  are  soon  to  be  published. 

I  have  not  yet  spoken  of  my  work,  “  On  the  Air  of 
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Mines,”  where  drawings  of  the  particles  of  solid  matter 
are  given  (in  a  long  report  published  by  the  Mines  Com¬ 
mission  in  1864),  because  the  air  was  from  exceptional 
places.  Still,  similar  results  are  got  above  ground.  In 
the  small  tubes  containing  air  from  the  mines  and  solids, 
I  was  able  to  deteCt  very  distinctly  organic  matter,  and 
to  measure  the  ammonia. 

Still,  the  best  proofs  are  in  the  sight  of  aCtual  forms 
and  the  moving  objects.  In  finding  these  with  many 
accessories,  I  consider  their  existence  in  the  air  of  such 
places  as  were  tried  proved  beyond  all  doubt,  also  long  ago 
proved.  We  now  require  good  microscopists  to  examine 
the  individual  forms,  and  to  find  if  every  disease  has  one 
peculiar  to  itself,  as  Mr.  Bailey  finds  every  class  of  plants 
has  its  own  peculiar  pollen.  That  is  probably  the  next 
most  prolific  field  for  those  who  desire  something  more 
on  the  subjedt. 

We  must  not  be  panic-stricken  because  of  these  forms. 
Some  are  hurtful  ;  but  it  may  be  that  others  are  required 
for  the  maintenance  of  healthy  animal  life  of  the  highest 
order,  exadtly  as  in  vegetable  fermentation.  We  must 
purify  the  air  within  the  limits  of  natural  intention,  and 
be  careful  that  we  do  not  overstep  its  boundaries. 


NOTICES  OF  BOOKS. 


Acetopathy ,  or  the  Application  of  Medical  Chemistry  to 

Acute  and  Chronic  Diseases.  By  Francis  Coutts. 

Edinburgh  :  Bell  and  Bradfute  ;  John  Menzies  and  Co. 

1870. 

The  author  of  this  pamphlet  makes  the  following  asser¬ 
tion  : — “I  have  diligently  studied  medical  chemistry  for 
the  past  twenty  years,  and  am  happy  to  be  able  to  announce 
my  discovery  of  an  agent  applicable  to  almost  every 
disease,  and  which  is  based  on  purely  chemical  principles. 
That  agent  is  acetic  acid.” 

After  a  perusal  of  this  quotation,  our  readers  will  surely 
agree  with  us  in  thinking  that  any  critical  remarks  of  ours 
would  be  superfluous.  We  need  only  add  that  the  proper 
acid  to  use  is  that  tested  by  the  author,  the  price  of  which 
is  two  shillings  per  quart  bottle,  and  carriage! 


Notes  for  Stude?its  in  Chemistry  ;  being  a  Syllabus  of 
Chemistry  and  Practical  Chemistry.  By  Albert  J. 
Bernays,  Ph.D.,  F.C.S,  Professor  of  Chemistry  snd 
Practical  Chemistry  at  St.  Thomas’s  Hospital,  London. 
Fifth  Edition.  1870.  Churchill. 

We  are  glad  to  welcome  a  new  edition  of  this  little  book. 
It  has  been  considerably  extended,  and,  as  far  as  we  have 
examined  it,  it  appears  to  be  remarkably  accurate.  Every 
chemist  who  takes  it  up  will  be  struck  with  the  vast  mass 
of  information  which  the  author  has  condensed  into  a  few 
small  pages.  The  book  really  contains  the  essence  of  a 
bulky  manual  of  chemistry.  To  students  preparing  for 
examination  it  must  be  invaluable. 


CORRESPONDENCE. 


SPECTRUM  OF  THE  BESSEMER  FLAME. 

To  the  Editor  of  the  Chemical  News. 

Sir, — In  the  last  number  of  the  Chemical  News  there  is 
an  inquiry  respecting  the  application  of  speCtrum  analysis 
to  the  Bessemer  process  of  making  steel,  to  which  I  am 
able  to  give  a  tolerably  definite  reply.  I  have  not  myself 
been  called  upon  to  use  it  practically,  but  have  had 
frequent  opportunities  for  examining  the  flame  and  of 
hearing  the  results  of  the  great  experience  in  the  manu¬ 
facture  of  the  steel  at  the  works  of  Sir  John  Brown  and 
Co.,  from  my  friend  Mr.  W.  Bragge,  who  was  the  first  to 
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Trivalent  Elements . 
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t  Feb.  18,1870. 


suggest  its  application,  and  employed  Professor  Roscoe 
to  make  the  necessary  observations.  Though  a  well  ex¬ 
perienced  person  can  determine  the  time  when  the  blast 
should  cease,  from  the  general  colour  of  the  flame,  yet  I 
am  informed  that  a  dired-vision  spedroscope  is  found  to 
be  of  great  value,  and  is  often  employed. 

According  to  my  own  observations,  the  flame  at  first 
gives  a  continuous  spedrum  without  bright  or  dark  lines, 
but  in  a  while  the  sodium  line  appears,  and  afterwards 
several  bright  red,  green,  and  other  lines.  There  are  also 
developed  dark  lines,  as  if  from  absorption,  which  becomes 
more  and  more  distind,  and  then  more  and  more  faint ; 
and  when  the  spedrum  is  just  free  from  these  dark  lines 
the  blowing  should  cease.  I  am  informed  that  there 
are  certain  special  lines  which  should  be  carefully 
observed,  but  I  am  unable  to  describe  them  definitely. 
As  far  as  I  have  been  able  to  judge,  the  spedrum  method 
would  very  much  assist  a  comparatively  inexperienced 
observer,  but  I  am  by  no  means  persuaded  that  it  would 
be  sure  to  give  better  results  than  those  attainable  by 
experience  from  the  general  colour  of  the  flame,  as  seen 
by  the  naked  eye ;  though,  even  in  that  case,  it  might  be 
valuable  for  particular  purposes.  On  adding  the  spiegel- 
eisen,  dark  bands  are  again  seen,  so  as  to  give  rise  to  a 
most  remarkable  spedrum. — I  am,  &c., 

H.  C.  Sorby. 

Broomfield,  Sheffield. 

February  14,  1870. 


SPECTRUM  OF  THE  BESSEMER  FLAME. 


To  the  Editor  of  the  Chemical  News. 

Sir, — Your  correspondent  “A.  B.”  will  find  reliable  in¬ 
formation  on  the  application  of  the  spedroscope  to  this 
process  in  Roscoe’s  “  Spedrum  Analysis,  ”  p.  107.  The 
workmen  invariably  tell  the  proper  time  to  stop  the  blast 
by  a  change  in  the  appearance  of  the  flame.  Although  I 
have  watched  the  process  very  many  times,  I  was  never 
able  to  determine  the  precise  point  with  any  exaditude 
from  the  appearance  of  the  flame  to  the  naked  eye,  but 
with  the  spedroscope  it  is  easy  to  determine  the  point 
with  the  utmost  exaditude.  The  temperature  of  the  flame 
steadily  increases  from  the  commencement  of  the  blow 
until  the  blast  is  stopped.  About  six  or  eight  minutes 
after  the  blast  has  been  turned  on,  a  group  of  red  lines 
makes  its  appearance  ;  this  group  is  charaderistic  of  carbon 
and  increases  in  brightness  until  the  carbon  has  been  all 
burnt  out  of  the  iron,  when  it  suddenly  disappears. 

It  is  thus  extremely  easy  by  watching  this  group  to 
determine  the  exad  point  at  which  the  blast  should  be 
stopped,  and  when  watching  the  flame  with  the  spedro¬ 
scope  I  found  that  the  time  during  which  the  blast  was 
continued,  under  the  diredion  of  the  manager,  often 
differed,  sometimes  by  as  much  as  eight  or  ten  seconds 
from  the  proper  time  as  tested  by  the  spedroscope,  and 
by  observing  whether  the  charge  had  been  “  underblown  ” 
or  “  overblown,”  I  was  able  uniformly  to  predid  the 
quality  of  the  steel.  Those  engaged  in  the  process  say 
that  the  spedroscope  is  useless,  that  it  is  of  no  conse¬ 
quence,  that  the  process  requires  to  be  watched  by  a 
pradised  eye,  and  that  they  prefer  to  make  steel  of  various 
qualities  to  be  afterwards  sorted  than  to  make  steel  always 
of  one  quality.  The  experiments  which  I  carried  out  on 
this  subjed  at  Crewe  gave  extremely  interesting  results, 
and  I  have  no  doubt  that  valuable  information  as  to  the 
change  which  takes  place  might  be  obtained  by  a  further 
spedroscopic  examination  of  the  flame. — I  am,  &c., 

W.  Marshall  Watts. 

Manchester  Grammar  School. 


SPECTRUM  OF  THE  BESSEMER  FLAME. 

To  the  Editor  of  the  Chemical  News. 

Sir, — In  answer  to  your  correspondent  “  A.  B.,  ”  I  can 
assure  him  that  the  spedroscope  is  quite  capable  of  indi¬ 


cating  the  period  of  “blowing”  in  the  Bessemer 
process. 

By  examining  the  flame  through  certain  coloured 
glasses,  the  changes  occurring  in  it  can  be  more  easily 
determined,  however.  Two  blue  glasses  with  a  dark 
yellow  glass  between  give  the  best  combination,  and  can 
be  used  with  safety  by  the  most  inexperienced,  as  its  in¬ 
dications  are  so  marked  and  unmistakeable. 

For  further  information  on  this  subjed  I  refer  “  A.  B.  ” 
to  a  paper  I  read  before  the  chemical  sedion  of  the  Philo¬ 
sophical  Society  of  Glasgow,  “  On  the  Examination  of 
the  Flame  of  the  Bessemer  Converter,”  which  was 
published  in  the  Chemical  News  of  April  g,  i86g,  or  he 
can  have  the  paper  in  the  form  of  a  pamphlet  by  sending 
me  his  address, — I  am,  &c., 

Thomas  Rowan. 

Laboratory,  42,  Bath  Street,  Glasgow. 

February  14, 1870. 


BROWN’S  ACTIVE  MOLECULES. 


To  the  Editor  of  the  Chemical  News. 

Sir, — Will  you  allow  me  to  suggest  that  if  Professor 
Jevons  examines  the  interesting  phenomena  brought  by 
him  before  the  Manchester  Microscopical  Society,  and 
reported  in  your  last  number,  on  the  principle  of  the 
surface  tension  of  liquids,  he  will  find  the  clue  he  is  in 
search  of. — I  am,  &c., 

C.  Tomlinson. 

Highgate,  N.,  Feb.  14,  1870. 


TRIVALENT  ELEMENTS. 


To  the  Editor  of  the  Chemical  News. 

Sir, — In  the  Chemical  News  (vol.  xx.,  p.  293),  Mr.  J.  A. 
Wanklyn  brings  forward  a  new  theory  of  the  equivalency 
of  sodium.  Sodium  has  generally  been  regarded  as  a 
monad  element,  which  degree  of  chemical  force  it  exhibits 
in  most  of  its  salts  ;  but,  when  we  arrive  at  the  so-called 
double  salts  (the  chloro-platinates  and  the  chloriodides, 
for  instance),  this  monovalency  of  sodium  is  extremely 
vague. 

But  it  must  be  remembered  that  shifting  the  equivalency 
of  one  element  is  a  difficult  process  ;  for  we  know  that 
potassium  forms  salts  which  are  analogous  in  composition, 
if  not  in  constitution,  with  those  of  sodium.  Mr.  Wanklyn 
objeds  to  the  hydrate  of  sodium  being  written  as  derived 
from  water,  on  account  of  its  caustic  and  extremely  adive 
properties;  whilst  the  original  type  is,  in  itself,  an  admirable 
example  of  neutrality.  Potassium  hydrate,  being  analo¬ 
gous  in  composition,  and  possessing  the  same  properties, 
it  is  quite  rational  to  exped  their  constitution  should  be 
the  same.  The  simple  salts  of  the  two  metals  can  be 
thoroughly  explained  by  the  new  theory,  as  Mr.  Wanklyn 
himself  shows  in  the  case  of  sodium  ;  but  there  is  a  point 
of  much  more  importance  than  this  and  that — the  expla¬ 
nation  of  the  constitution  of  the  double  salts. 

Although  we  have  no  combination  of  three  monads 
with  sodium  or  potassium,  we  have  compounds  in  which 
sodium  unites  with  an  apparently  triad  element.  Thal¬ 
lium,  in  certain  respeds,  ads  as  an  atom  of  potassium — 
it  forms  a  hydrate,  chloride,  &c.  This  metal  is  classed 
as  a  triad;  and  why  not  sodium  and  potassium?  Triad 
thallium  unites  with  triad  iodine.  Triad  potassium  also 
unites  with  iodine. 

Thus  it  may  be  seen  that  the  alteration  of  equivalency 
as  proposed  by  Wanklyn  is  of  unlimited  application  as 
regards  the  now-denominated  monad  metals.  Fownes’s 
“  Manual  ”  (p.  360)  contains  a  foot-note,  to  the  effed  that, 
if  the  formula  for  argentous  oxide  (Ag40)  is  corred, 
oxygen  must  be  a  tetrad.  And,  on  the  preceding  page, 
chlorine  is  made  to  ad  as  a  triad,  in  order  that  the  con¬ 
stitution  of  argentous  chloride  may  be  explained;  but,  by 
classing  silver  as  a  triad,  the  difficulty  vanishes — 
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Ag'" 

II 

Agr' 


Ag'" 


Ag"'— Cl 


Ac 


fO" 


Ag'" 


Ag'" 


Ag'"— Cl 

Argentous  oxide.  Argentous  chloride. 

But,  to  return  to  the  compounds  of  sodium  and  potas¬ 
sium,  Wanklyn  gives  sodium  iodide  as  INa'"  =  Na'"I; 
but  the  existence  of  iodine  trichloride  is  sufficient  evidence 
for  the  support  of  the  trivalency  of  that  element.  If  there 
exist,  however,  in  the  molecule  two  atoms  of  the  haloid 
constituent,  we  must  refer  iodine  back  to  the  monad  list ; 
but,  at  present,  it  certainly  appears  as  a  combination  of 
two  triads — Na'"I'". 

Extending  the  use  of  this  polyvalency  of  sodium  and 
the  analogous  metals,  we  may  demonstrate  the  constitu¬ 
tion  of  the  alkaline  sulphides,  and  their  subsequent  trans¬ 
formation  into  sulphates  under  the  influence  of  oxidising 
agents,  sulphur  appearing  in  its  highest  degree  of  chemical 
force — 

Na'"  n  f»cvi  f  Na'"0" 

Na"'  U2  &  (Na'"0" 

Sodium  sulphide.  Sodium  sulphate. 

These  formulae  also  extend  to  the  potassium  and  silver 
salts.  But  difficulties  soon  arise;  for,  by  giving  to  potas¬ 
sium  or  sodium  chloroplatinate  the  formula — 

Na'"' 


Svi  • 


Ptiv 

I 

Na"1 


Cl6 


we  must  ignore  the  existence  of  the  hydrogen  salt,  unless 
we  give  hydrogen  also  a  triadic  signification. 

The  following  formulae  will,  perhaps,  give  an  idea  of 
the  so-called  double  salts:  — 


Cl 

I 

Na'"— Cl 

I 

Au'"— Cl 

I 

Cl 

Sodium  chloro-aurate. 


Na'" 

Aliv 

I 

Aliv 

Na'", 

Sodium  chlor-aluminate. 


kci8 


K'") 

fK'"\ 

Rhiv" 

K'" 

K'" 

IrivH 

K'" 

K'" 

1 

Rhiv 

K'" 

K'" 

■ci„ 

Iriv 

’ 

K'" 

K'" 

[K'"J 

fCl 
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Potassium  chlor-rhodiate. 


Potassium  chlor-iridite. 


The  above  formulae  will  show  that  Wanklyn’s  views 
admit  of  much  extension  ;  being  in  the  same  isomorphous 
group  as  thallium,  and  adting  as  that  element  in  all  but 
the  thallic  salts,  sodium,  potassium,  and  silver,  although 
their  poly-haloid  combinations  have  not  yet  been  dis¬ 
covered,  are  with  all  probability  trivalent  elements. — I 
am,  &c., 

George  E.  Davis. 

Eton,  Feb.  7,  1870. 

REACTIONS  OF  DISULPHIDE  OF  CARBON 
WITH  BARIC  AND  CALCIC  HYDRATES. 


To  th *  Editor  of  the  Chemical  News. 

Sir, — With  reference  to  a  letter  on  the  above  subjedt  in 
your  last  number  from  Mr.  H.  Matthews,  I  have  several 
times  observed  a  readtion  between  calcic  hydrate  and 
carbonic  disulphide,  which  I  have  not  seen  mentioned 
anywhere,  and  which  you  may,  perhaps,  think  worth 
recording. 

Instead  of  using  a  solution  of  lime  in  this  readtion,  if 


milk  of  lime  be  employed,  and  if  this  be  agitated  with 
carbonic  disulphide  for  a  short  time  and  then  allowed  to 
stand,  in  the  course  of  twenty-four  hours  bright  orange- 
red  coloured  needles  will  begin  to  make  their  appearance 
in  all  parts  of  the  sediment.  They  slowly  spread  and 
increase  in  number  and  size  and  in  a  month  or  more  will 
have  accumulated  in  considerable  quantities. 

Not  having  analysed  this  produdt,  I  am  unable  to  say 
whether  it  consists  of  calcic  sulphide  or  of  calcic  sulpho- 
carbonate. — I  am,  &c., 

J.  Gulson  Burgess. 

Leicester,  Feb.  a,  1S70. 


MISCELLANEOUS. 


Chemistry  in  the  House  of  Commons. — We  are 
glad  to  find  that  Mr.  U.  J.  Kay-Shuttleworth  has  been 
eledted  Member  of  Parliament  for  Hastings.  Mr.  Shuttle- 
worth  possesses  a  thorough  knowledge  of  chemistry,  and 
is  the  author  of  a  valuable  text-book  for  students.  He 
will,  we  are  sure,  prove  a  warm  advocate  of  technical 
education,  and  at  no  time  has  it  been  more  important  to 
send  scientific  men  to  Parliament  than  the  present,  when 
the  great  question  of  education  is  to  be  brought  forward, 
and,  we  hope,  settled  in  a  manner  satisfactory  to  all 
classes. 

Preparation  of  Alizarine  from  Madder. — M.  Schiitzenberger.— - 
Take  some  yards’ length  of  genuine  Turkey  red  dyed  cotton  which  has 
been  cleansed  ( avive ),  cut  it  up  in  suitable  pieces,  best  ribbon-like 
shreds  ;  pour  upon  it  a  quantity  of  strong  alcohol  (85  per  cent  strength) 
well  acidified  by  means  of  concentrated  sulphuric  acid,  and  digest 
for  some  days  without  application  of  heat ;  pour  off  the  liquid  from 
the  rags  and  saturate  accurately  with  ammonia  (excess  is  carefully,  to 
be  avoided),  when,  by  a  mixture  of  ammonia  and  sulphate  of  alumina, 
alumina  is  thrown  down.  This  is  separated  by  filtration,  and  the 
filter  washed  with  some  alcohol;  the  liquid  is  next  concentrated  by 
evaporation  on  a  water-bath,  and  afterwards  water  is  added,  causing 
a  precipitation  of  mixed  fatty  and  colouring  matter;  this  precipitate 
is  thoroughly  dried,  and,  when  dry,  exhausted  with  rectified  sulphide 
of  carbon,  which  dissolves  fatty  matter,  leaving  almost  perfectly  pure 
alizarine,  which,  however,  if  desired,  may  be  sublimed  by  beingplaced 
in  a  porcelain  capsule,  and  heated  on  a  sand-bath  to  about  250°.  This 
method  yields  a  pure  substance,  and,  as  regards  quantity,  a  very 
satisfactory  result,  while  the  operation  is  far  easier  than  when  either 
madder  or  its  alcoholic  extracts  are  employed. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Under  this  heading  will  be  found  an  encyclopaedic  list  of  chemical 
papers  published  abroad  during  the  past  week ,  with  abstracts  of 
alt  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices ,  will,  therefore ,  be  equivalent  to  an  English  edition  of 
the  “  Jahresberichte." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Comptes  Rendus  des  Seances  de  V Academic  des  Sciences,  February  6, 

1870. 

This  number  opens  with  a  brief  communication  on  a  subjedt  which, 
though  not  belonging  to  chemistry,  we  cannot  refrain  from  quoting, 
viz. : — • 

Extraordinary  Fall  of  Snow  at  Collioure,  Pyrenees  Orien- 
tales,  France. — Ch.  Naudin. — Collioure  is  situated  on  the  Medi¬ 
terranean,  in  latitude  420  32'  N.  The  author  states  that  the  prevailing 
temperature,  up  to  the  17th  of  January,  had,  as  usual,  ranged  from 
+  xi°  to  +i7°C.;  it  then  fell  gradually,  and  on  the  21st  ult.,  while 
at  —  o-8°,  a  fall  of  snow  commenced,  which  continued  for  44  consecutive 
hours.  A  few  of  the  oldest  inhabitants  remember  a  similar  pheno¬ 
menon  taking  place  in  the  year  1804;  very  few,  however,  have  ever 
witnessed  such  a  remarkable  occurrence.  The  average  depth 
of  the  snow  amounted,  in  open  spaces,  to  from  80  to  120  centims.,  but 
in  some  parts  it  accumulated  to  a  depth  of  nearly  1*5  metres  (fully 
5  ft.) ;  the  temperature  at  this  time  was  about  — 1°.  Among  the  very 
noticeable  points,  the  author  speaks  of  the  palm  trees,  which,  were 
literally  flattened  down,  as  plants  are  in  an  herbarium  ;  but,  curiously 
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enough,  notwithstanding  some  of  them  have  been  for  ten  or  twelve  days 
in  a  mass  of  ice  and  snow,  they  have  suffered  very  little,  compared 
with  the  orange,  lemon,  and  olive  trees,  most  of  which  are  destroyed. 
The  author,  therefore,  calls  particular  attention  to  this  fadt,  because 
geologists  have  drawn  conclusions  as  to  climate  from  the  discovery  of 
palm  trees  in  the  miocene  strata  ;  and  it  appears  to  him  that  the 
fadts  observed  at  Collioure  prove  (though  isolated)  that  these  plants 
might  adtually  stand  a  severer  winter  climate  than  is  usually  believed, 
while  they  also  point  out  that  the  causes  of  the  death  of  plants  in 
winter  are  more  complex,  and  not  simply  due  to  a  certain  degree  of 
cold  only. 

Proof  of  the  Destruction  of  the  Chemical  Type  when  Sub¬ 
stitution  Takes  Place. — E.  J.  Maumene. — This  lengthy  paper  is 
chiefly  devoted  to  prove  a  peculiar  theory  which  the  author  holds.  The 
paper  is  too  lengthy  for  useful  abstradtion. 

On  Thermo-Eledtricity. — J.  Delaurier. — The  author  says — “  I 
have  proved  the  existence  of  metals  and  other  bodies  which  are  by 
themselves  thermo-eledtric,  and  these  I  call  adtive  bodies.  The  pro¬ 
duction  of  eledtricity  is  not  due  to  the  two  metals  which  are  soldered 
or  joined  together,  since  a  non-adtive  metal  is  only  a  carrier  of  the 
eledtricity  _  developed  by  heat  in  the  adtive  body.  The  cause 
and  direction  of  the  current  depend  chiefly  upon  the  molecular 
structure  of  the  adtive  body.  Heat  is  converted  into  eledtricity 
by  preference  in  those  substances  which  are  relatively  better 
conductors  of  eledtricity  than  of  heat.  There  exist  solid  bodies 
which  possess  the  property  of  yielding  as  much  eledtricity  as  hydro- 
eledtric  elements  ;  among  these,  tellurium  and  iron  pyrites  stand 
foremost.” 

Observations  on  the  Zodiacal  Light  and  Aurora  Borealis  at 
Munster,  Westphalia  (Prussia). — M.  Heis. 

Simplification  of  the  Construction  of  Holtz’s  EleCtrical 
Machine,  and  Determination  of  the  Relation  between  the 
Dynamical  Work  Done  and  the  Quantity  of  Eledtricity  Pro¬ 
duced. — E.  Bouchotte. — A  lengthy  memoir  on  this  subjedt. 

Heat  Evolved  when  Silicium  Combines  with  Chlorine  and 
with  Oxygen. — L.  Troost  and  P.  Hautefeuille. — This  paper  is  a  con¬ 
tinuation  of  one  on  the  same  subjedt  by  the  same  authors.  In  this 
very  lengthy  memoir,  amorphous  silicium  is  treated.  The  heat  dis¬ 
engaged  by  the  combination  of  i  grm.  of  this  amorphous  body  with 
oxygen  is  7830  units  ;  with  chlorine,  5630.  When  1  grm.  of  chloride 
of  silicium  readts  upon  140  times  its  weight  of  water,  it  is  2915 ;  the 
heat  disengaged  when  1  grm  of  amorphous  silicium  is  converted  into 
crystallised  silicium  is  290  units  of  heat.  When  taken  by  equivalents, 
these  quantities  become,  respectively  : — 

For  For 

Si  =  i4.  Si  =  2i. 

With  oxygen .  109,620  164,430 

With  chlorine .  78,820  118,230 

When  the  chloride  readts  upon  140  times  its 
weight  of  water . 

When  conversion  from  amorphous  to  crys¬ 
tallised  . 

There  is  added  to  this  paper  a  very  interesting,  but,  unfortunately, 
too  lengthy  discussion  on  certain  phenomena  observed  in  the  Bessemer 
and  other  metallurgical  processes  of  iron  manufacture. 

New  Method  of  Synthesis  of  Organic  Acids. — M.  Berthelot. 
— Reserved  for  full  translation. 

Simultaneous  Formation  of  Isomeric  Substances  in  Definite 
Proportions. — A.  Rosenstiehl. — -The  author  refers  to  his  former  re¬ 
searches  on  this  subjedt,  and  treats,  in  this  memoir,  a  rather  intricate 
matter,  tie  main  gist  of  which  is,  that  not  (as  has  been  stated  by 
several  chemists)  three,  but  only  two,  isomeric  toluens  are  formed 
when  nitric  acid  adts  upon  the  toluen  obtained  from  coal-tar. 

Nature  and  Origin  of  the  Blood  Globules. — MM.  A.  Bechamp 
and  A.  Estor. 

Present  State  of  the  Volcano  of  Santorin. — M.  Gorceix. 

Presentation  of  Valuable  Manuscripts. — M.  Bontcmps. — This 
gentleman  has  handed  over  to  the  Academy  the  very  valuable  collection 
of  manuscripts  left  by  the  late  Prof.  Charles,  whose  name  is  connected 
with  the  first  experiments  of  the  use  of  hydrogen,  in  the  year  1783,  for  the 
purpose  of  filling  air  balloons.  The  deceased  was,  in  his  day,  a  phy¬ 
sicist  of  celebrity;  and  his  ledtures  on  experimental  natural  philosophy 
are  well  known.  The  Academy  has  accepted  the  offer  made  by  M. 
Bontemps,who  had  obtained  these  papers  inconsequence  of  his  father 
having  been  Prof.  Charles’s  friend  and  one  of  the  executors  of  his 
will. 


Journal  de  Pharmacic  et  dc  Chitnie,  January,  1870. 

This  number  contains  the  following  original  papers  relating  t» 
chemistry : — 

Transformation  of  the  Hydrate  of  Chloral  into  Chloroform 
in  the  Animal  Body. — M.  Personne. — A  physiologico-chemical 
essay. 

Researches  on  the  Electrolysis  of  Organic  Alkalies,  or  Alka¬ 
loids. — M.  Bourgoin.— The  author,  in  order  to  illustrate  his  subjedt, 
begins  by  explaining  the  adtion  of  an  eledtric  current  upon  perfectly 
pure  and  neutral  sulphate  of  ammonia — 

S0aNH40  =  (S0,+0)  +  (NH4) ; 

' - 1 - v — 1 — ' 

Positive  Negative 
eledtrode.  eledtrode. 

and  next  at  the  positive  eledtrode,  (S03+0)+3HO  =  S033HO  +  0, 


and  at  the  negative  eledtrode,  NH4  =  NHS+H.  The  author  next 
describes,  at  length,  a  series  of  experiments  made  with  neutral  sulphate 
of  atropine,  the  acid  sulphate  of  atropine,  neutral  sulphate  of  brucine, 
the  acid  sulphate  of  brucine,  and  the  neutral  and  acid  sulphates  of 
codeine  and  quinine.  The  conclusions  to  be  drawn  from  these  ex¬ 
periments  may  be  summarised  as  follows : — The  eledtric  current  decom¬ 
poses  the  salts  of  alkaloids  in  the  same  manner  as  it  adts  upon  sulphate 
of  ammonia — that  is  to  say,  the  basic  element  re-construdts  the  alkali 
at  the  negative  eledtrode,  and  the  rest  of  the  elements  of  the  salt  is 
set  free  at  the  positive  eledtrode.  When  the  solution  is  acid  (not 
readily  so  when  it  is  neutral),  the  positive  liquid  assumes  a  colouration 
which  is  precisely  the  same  as  that  which  nitric  acid  yields,  but  is  entirely 
independent  of  the  formation  of  any  nitrated  compound.  The  gas 
given  off  at  the  positive  eledtrode  contains  not  only  oxygen,  but  also 
carbonic  acid  and  oxide  of  carbon,  often  in  equal  bulks.  There  are, 
beside  these  gases,  various  other  produdts  formed  (especially  ammo- 
niacal  compounds) — the  result  of  the  splitting  up  of  the  alkalies  which 
are  gradually  burnt  up  by  the  adtion  of  the  oxygen,  which  adtion  is  the 
more  energetic  the  more  acid  the  solution  contains. 

Researches  on  Bromide  of  Potassium:  its  Best  Preparation 
and  Composition  when  Pure. — M.  Adrian.— This  paper  contains 
the  results  of  analyses  of  ten  samples  of  bromide  of  potassium,  from 
which  we  condense  the  following  points: — The  quantity  of  water 
interposed  (water  of  decrepitation)  between  the  crystals  varied  from 
4  to  o-5  per  cent  ;  the  quantity  of  free,  or  carbonated  alkali,  not 
combined  with  the  haloid,  varied  from  4  to  i'5  per  cent ;  the  quantity 
of  iodide  of  potassium  (contained  only  in  three,  out  of  the  ten  samples), 
varied  from  2  to  o'5  percent;  the  quantity  of  bromide  of  potassium 
varied  from  9i-6o  to  62'8o  per  cent  (average  of  10  samples,  83-67  per 
cent) ;  chloride  of  potassium  varied  from  3^5  to  30^07  per  cent  ;  sul¬ 
phate  of  potassa  varied  from  o'go  to  3^30  per  cent ;  while,  of  bromate 
of  potassa,  traces  were  present  in  all,  and  an  appreciable  quantity  in 
one  sample. 

On  Mustard. — M.  Commaille. — A  lengthy  memoir,  compiling  what 
is  known  of  the  chemical  constitution  and  properties  of  mustard,  and 
its  pharmaceutical  uses. 


Annalen  der  Chemie  und  Pharmacie,  January,  1870. 

This  number  contains  the  following  original  papers  and  memoirs:— 

On  Fermentation,  and  on  the  Souice  of  Muscular  Force.— 
Dr.  Justus  von  Liebig. — This  paper  is  the  first  instalment  of  a  series 
to  be  continued.  The  sedtion  title  to  this  memoir  is  “  Alcoholic  Fer¬ 
mentation;”  we  regret  that  it  is  not  possible  here  to  enter  into  any 
details  of  this  memoir,  which  deserves  full  translation. 

Contribution  to  our  Knowledge  of  the  Bases  Contained  in 
Opium.— M.  Hesse. — After  referring  to  the  labours  of  M.  Merk,  and 
his  own  former  researches  on  this  subjedt,  the  author  describes  meconi- 
dine,  lanthopine,  and  laudanine.  Meconidine,  C21Ha3N04, isa  rather 
readily  decomposable  compound  in  the  presence  of  strong  acids,  and 
especially  when  heat  is  simultaneously  applied;  this  base  yields  salts 
with  difficulty,  and  these  compounds  are  very  unstable.  Laudanine 
is  readily  soluble  in  benzol  and  chloroform,  also  in  boiling  alcohol, 
but  difficultly  soluble  in  ether  and  alcohol  when  cold  ;  this  base, 
although  tasteless  by  itself,  yields,  with  acids,  very  bitter  salts;  fuses 
at  165°;  formula,  C20H25NO3;  yields  salts  with  acids,  well-defined 
chemical  compounds.  Lanthopine,  C23H24N04;  this  substance  is 
best  soluble  in  chloroform,  difficultly  so  in  alcohol,  ether,  and  benzol; 
it  yields,  with  acids,  salts.  Thebenine,  Ci9H28C106  (formula  of  the 
hydrochlorate  of  this  base),  is  an  amorphous  substance,  and  rather 
prone  to  decomposition. 

Treatise  on  the  Urea  Compounds. — M.  Menschutkin. — First 
part:  The  Ureides.  Sedtion  1:  Adtion  of  Cyanate  of  Potassa  upon 
the  Amido  Acids,  and  the  Derivatives  therefrom. — Oxybenzuramic 
acid — 

C6H4[NH(CO.H2N)].C03H  ; 

oxy  benzoyl -urea — 

CcH4rN(CO.H2N)].CO  ; 

oxybenzuramide— 

C6H4[NH(CO.HaN)].CO.HsN; 

anisuramic  acid— 

C8Hs[NH(C0.H2N)](CH30).C0aH. 

Space  forbids  us  to  quote  more  formulae,  writh  which  the  treatise 
abounds. 

On  Dichlorobromohydrine,  and  its  Decomposition  by  Hy¬ 
drate  of  Baryta. — M.  Claus. — The  main  objedt  of  this  paper  is  the 
vindication  of  the  correctness  of  the  author’s  labours  on  the  subjedt, 
somewhat  impugned  by  other  labourers  in  the  same  field. 

Some  of  the  Combinations  of  the  Toluol  Group. — MM.  Lim- 
pricht  and  Schwanert. — Second  paper  on  this  subjedt,  treating  chiefly 
of: — Oxytolidens,  CuH10O2,  solid  substances,  readily  soluble  in  ether 
and  boiling  alcohol,  fusing  at  1720,  and  subliming  without  decomposi¬ 
tion  ;  bromoxytoliden,  C14H9Br02,  an  oily  fluid;  bibromoxytoliden, 
C14H8Br2Ox,  a  solid  substance,  soluble  in  ether,  sulphide  of  carbon, 
and  boiling  alcohol ;  chloroxytoliden,  C14H9C102,  a  solid  crystalline 
body,  soluble  in  ether,  benzol,  and  boiling  alcohol,  also  in  glacial 
acetic  acid,  and  fusing  at  57°;  trichloroxytoliden,  C14H7C1203,  a  solid 
body,  fusing  at  87°,  and  soluble  in  benzol,  ether,  hot  alcohol,  and  hot 
glacial  acetic  acid;  pentachloroxytoliden,  C14H5Cli02,  readily  soluble 
in  benzol  and  boiling  glacial  acetic  acid,  difficultly  soluble  in  ether  and 
alcohol,  and  fusing  at  about  189°. 

Preparation  of  Lepiden  from  Thionessal. — M.  Berlin. — The 
author  heated  thionessal  with  HC1  and  chlorate  of  potassa,  and  the 
purified  product  of  this  reaction  was  again  heated  in  a  sealed  tube 


40,820  61,220 

4,060  6,090 
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with  hydriodicacid.to  140°  ;  the  resulting  product  gave,  after  purifying 
and  re-crystallisation,  lepiden,  Ca3H20O. 


Bulletin  de  lx  SocietS  d' Encouragement  pour  VIndustrie  National*, 
No.  204,  December,  1869. 

This  number  contains  the  following  original  papers  relating  to 
chemistry  and  allied  sciences: — - 

We  briefly  call  attention  to  two  reports,  the  subjets  of  which,  although 
not  related  to  chemistry,  deserve  a  passing  notice  : — ■ 

Report  on  a  Printing  Stenographic  Apparatus  Invented  by 
M.  Bryois. 

Report  on  the  Means  of  Saving  Life  in  Cases  of  Fire  in 
Dwelling-Houses  and  High  Buildings. — M.  Charriere. — This 
excellent  report  is  illustrated  with  woodcuts,  and  deserves  the  attention 
of  all  whose  dwelling-houses  and  places  of  abode  are  at  some  eleva¬ 
tion  above  the  level  of  the  streets. 

Alkaline  Lakes  of  California. — M.  Phillips. — It  appears  that  a 
portion  of  California  is  very  rich  in  mineral  waters,  and,  moreover, 
contains  large  sheets  of  water,  evidently  occupying  the  craters  of 
extint  volcanoes.  The  water  of  Lake  Owen  has  a  sp.  gr.  of  i'oy6, 
and  contains  7i28'24  grs.  of  solid  matter  to  the  gallon,  consisting  of 
2942  grs.  of  chloride  of  sodium,  956  grs.  of  sulphate  of  soda,  and 
2914  grs.  of  carbonate  of  soda  ;  while  the  rest  is  composed  of  sulphate 
and  phosphate  of  potassa,  silica,  and  traces  of  organic  matter.  On 
the  banks  of  this  lake,  an  incrustration  occurs,  of  yellowish  white 
colour;  this  substance  gave,  on  analysis,  in  100  parts — Chloride  of 
sodium,  2U4 ;  sulphate  of  soda,  3U0 ;  carbonate  of  soda,  46UO ;  silica,  o-22 ; 
traces  of  potassa  ;  and  48-44  of  water  and  organic  matter.  The  Kaysa, 
or  borax  lake,  yields,  daily,  3000  lbs.  of  crude  borax,  composed,  in  100 
parts,  of — Dry  biborate  of  soda,  5i'85  ;  water  of  crystallisation,  45^44 ; 
insoluble  matter,  i'42;  dry  sulphate  of  soda,  o-o6  ;  chloride  of  sodium, 
o-o8;  phosphate  of  soda,  1U5.  The  water  of  this  lake  has  a  sp.  gr.  of 
i’0274,  and  contains,  of  the  following  substances,  the  quantities  thereby 
quoted  in  grains  to  the  imperial  gallon  : — Chloride  of  sodium,  iig8-66; 
chloride  of  potassium,  9^92;  iodide  of  magnesium,  o-22 ;  bromide  of 
magnesium,  a  trace  ;  carbonate  of  soda,  578’65  ;  biborate  of  soda,  28i'48  ; 
phosphate  of  alumina,  3'52;  sulphate  of  lime,  traces;  silica,  2^37 ; 
matters  volatile  at  red  heat,  238’66.  All  the  salts  are  calculated  in 
the  anhydrous  state.  The  mud  of  this  lake  contains  large  quantities 
of  crystallised  borax ;  at  some  short  distance  from  this  lake,  a  rich 
sulphur  deposit  is  met  with,  which  contains,  also,  a  vein  of  cinnabar  ; 
both  these  minerals  are  now  worked.  The  quantity  of  sulphur  daily 
obtained  amounts  to  some  7  tons’  weight. 

Mining,  and  some  other  Industries  of  Russia. — This  empire 
contains  1043  gold  mines,  which,  in  1866,  produced  26-5  tons  of  pure 
gold;  only  18  tons  of  silver  were  produced;  the  quantity  of  platinum 
was  1712  kilos. ;  and  of  copper,  4320  tons  were  obtained.  The  262  beet¬ 
root  sugar  works  produced,  in  1867,  70,000,000  kilos,  of  sugar;  while, 
during  the  same  period,  382,000  metrical  quintals  of  tobacco  were 
grown. 

Official  Instruction  concerning  the  Keepingand  Use  of  Nitro¬ 
glycerine. — The  Chief  Inspector  of  Mines  at  Dortmundt,  Prussia,  while 
sanctioning  the  use  of  this  material  for  blasting  purposes,  has  laid 
down  excellent  rules  for  its  safe  keeping  and  management,  which 
deserve  attention,  and  may  be  usefully  applied  wherever  this  explosive 
substance  is  employed. 


Jahrbuch  der  Kaiserlich-Kdniglichen  Geologischen  Reichsanstalt, 

No.  3,  1869. 

Among  the  record  of  the  labours  performed  at  the  Chemical  Labora¬ 
tory  of  this  Institution,  we  meet  with  a  lengthy  series  of  minute  analy¬ 
ses  of  braunkohlen.  Kaolin  from  Budweis — Silica,  48'6  ;  alumina,  43m ; 
peroxide  of  iron  and  magnesia,  a  trace;  water,  8‘2.  Fire-clay  from 
Biharer  (Hungary) — Silica,  6o-3  ;  alumina,  28-o;  lime,  o-5  ;  water,  io-5. 
Porcelain  clay  from  Mahrenberg  (Styria) — Silicate  of  alumina,  87-6 ; 
alumina  soluble  in  HC1,  5-5  ;  magnesia,  2-i ;  vrater,  4-6.  Iron  ore 
from  the  Josephsthal  iron  ore  quarries — Insoluble  in  HC1,  chiefly 
quartz,  6r8 ;  peroxide  of  iron,  30^5  ;  lime,  8-o  ;  magnesia,  a 
trace ;  yield  of  metallic  iron,  2i'3  per  cent.  Crude  carbonate  of 
potassa  from  Czernowitz — Insoluble  in  water,  o‘i ;  carbonate  of  potassa, 
58'o;  carbonate  of  soda,  2'i ;  sulphate  of  potassa,  i4-2  ;  chloride  of 
potassium,  3-i  ;  water,  23'2.  The  Director  of  this  Laboratory,  Dr. 
Karl  Ritter  von  Hauer,  states  that  the  water  was  taken  up  hygro- 
scopically. 


Les  Mondes,  February  10,  1870. 

This  number  opens  with  a  lengthy  paper  on  the — 

Imperial  Observatory. — M.  Moigno. — The  main  gist  and  aim 
of  this  paper  is  a  review  of  M.  Le  Verrier’s  career  as  Director  of  the 
Observatory,  a  situation  from  which  that  gentleman  has  been  relieved 
by  a  recent  imperial  decree. 

Artificial  Construction  of  Mineral  Springs. — M.  Rouby.— -There 
is  a  woodcut  annexed  to  this  paper  which  renders  its  proper  under¬ 
standing  an  easy  matter.  The  affair  is,  however,  simple  enough,  since 
the  contrivance  (applicable  only  in  the  country,  and  requiring,  more¬ 
over,  a  hilly  region)  consists  of  a  subterranean  water-tight  tank, 
covered  on  the  top  with  divers  layers  of  minerals,  through  which  the 
rain-water  is  made  to  pass  ;  and  this,  while  trickling  down,  dissolves 
a  portion  of  the  mineral  matters,  and  enters,  thus  charged  therewith, 
the  tank,  from  which  an  exit-pipe  leads  it  to  the  place  of  consump¬ 
tion. 
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Solar  Electricity. — M.  Marco. 

Syphon  Pumps  and  SuCtion  Syphon.— M.  Lagillardais. — A 
good  paper  on  applied  hydrodynamics,  illustrated  by  woodcuts. 

Improved  Photometer  for  taking  Positive  Carbon  Proofs. — 
M.  Marion. — Illustrated  by  a  cut. 

Labour  of  Children  in  Manufactories. — Dr.  Decaisne. — An 
interesting  account  of  a  large  establishment  at  Lyon. 


A  finales  de  Chimit  et  de  Physique,  December,  1869. 

The  only  original  paper  contained  in  this  number  is  a  brief  optico- 
physical  description  of  a — 

New  Micrometer. — M.  Soleil. — Not  suitable  for  abstraction. 

Revue  des  Cours  Scientifiques  de  la  France  et  de  VEtranger ,  No.  10 

1870. 

Contains  nothing  relating  to  chemistry  or  allied  sciences. 

February  12, 1870. 

Banquet  to  Dr.  A.  W.  Hofmann  at  Berlin. — The  German 
Chemical  Society,  having  elected  Dr.  Rammelsberg  as  their  Presi¬ 
dent  for  this  year,  have  entertained  their  late  President,  Dr.  A.  W. 
Hofmann,  at  a  splendid  and  sumptuous  banquet,  presided  over  by 
Prof.  Magnus.  Among  the  large  number  of  guests,  we  name  Dr.  R. 
Virchow,  Prof.  Dove,  Prof.  Rose,  Dr.  du  Bois  Reymond,  His  Excellency 
the  Right  Hon.  Mr.  Bancroft,  the  United  States  Minister  at  Berlin, 
and  a  very  large  number  of  savants  from  Berlin  and  other  parts  of 
German}'.  Many  of  the  foreign  members  sent  telegrams  of  felicita¬ 
tion,  and  among  these  the  following  was  received  from  M.  J.  Dumas, 
Paris: — “Your  festive  meeting  is  heartily  shared  by  all  chemists  of 
the  world  who  admire  and  cherish  you.”  Just  before  the  meeting 
broke  up,  there  was  distributed  a  photo-lithograph  representing 
Dr.  Hofmann,  under  the  emblem  of  Jupiter  Ammon  (typifying 
his  researches  on  ammonium),  with  an  aureola  of  aniline  colours. 
A  large  number  of  toasts  were  heartily  responded  to;  and  an  ode  to 
aniline,  composed  for  the  occasion,  caused  general  applause  and  great 
merriment. 


American  Journal  of  Pharmacy,  January,  1870. 

Among  a  great  deal  of  strictly  pharmaceutical  matter,  this  number 
contains  the  following  original  paper*  relating  to  chemistry: — 

Contribution  to  Our  Knowledge  of  the  Chemical  Composition 
of  Gelsemium  Sempervirens. — Dr.  Wormley. — The  author  made 
a  series  of  experiments  with  the  fluid  extract  of  gelsemium,  and  has 
discovered  therein  a  new  organic  acid  and  a  new  alkaloid — the  former 
having  been  denominated  gelseminic  acid,  and  the  latter  gelseminine. 
The  preparation  and  properties  of  these  are  described  at  very  great 
length.  In  pure  state,  gelseminic  acid  is  a  colourless,  odourless, 
nearly  tasteless,  solid  crystallisable  substance,  sparingly  soluble  in 
water,  more  soluble  in  hot  water,  and  freely  soluble  in  ether  and 
chloroform  ;  the  substance  is  a  strong  acid,  completely  neutralising 
bases,  and  forming  salts,  which,  excepting  those  of  the  alkalies,  are 
sparingly  soluble  in  water.  The  following  is  a  characteristic  test  for 
this  acid  : — When  the  acid,  or  any  of  its  salts  in  solid  state,  are  treated 
with  a  drop  of  strong  nitric  acid,  the  substance  dissolves  under 
a  yellow  colouration,  to  a  yellow-reddish,  or  red  solution ;  if  to  this 
be  added  excess  of  ammonia,  it  acquires  a  deep  blood-red  colour, 
which  is  permanent,  at  least  for  some  hours.  The  1-10, oooth  of  a 
grain  of  the  solid  acid  yields,  with  nitric  acid,  a  well-marked  yellow 
colouration,  which  assumes  with  ammonia  distinctly  a  pale  red  hue. 
Gelseminine  is,  in  pure  state,  a  colourless,  odourless  solid,  having  an 
intensely  bitter  taste ;  it  has  strongly-basic  properties,  completely 
neutralising  the  most  powerful  acids  ;  in  free  state,  sparingly  soluble 
in  water,  freely  soluble  in  ether  and  chloroform.  It  is  distinguished 
by  the  property  of  yielding,  with  concentrated  sulphuric  acid,  a 
reddish  brown  colour,  which,  on  being  moderately  heated,  acquires  a 
beautiful  purple  colour;  this  reaction  is  produced  with  even  i-iooth  of 
a  grain  of  the  alkaloid,  or  any  of  its  colourless  salts.  Addition  of  bi¬ 
chromate  of  potassa  to  this  acid  solution  produces  no  marked  change. 
The  alkaloid  and  the  fluid  extract  are  very  poisonous  substances. 
This  paper  contains  a  toxicological  research,  in  consequence  of  a  case 
of  poisoning  having  accidentally  taken  place  with  the  fluid  extract  of 
the  Gelsemium  sempervirens,  which,  we  believe,  is  a  native  American 
plant. 

Adirondack  Mineral  Springs. — Dr.  Bell. — This  spring  exists 
near  the  Adirondack  Mountains,  in  the  state  of  New  York.  The  water 
may  be  regarded  as  a  saline  chalybeate,  with  a  considerable  quantity 
of  free  carbonic  acid;  it  is  without  smell  and  any  very  marked  taste. 
One  imperial  gallon  was  found  to  contain  the  following  substances, 
expressed  in  grains: — Sulphate  of  lime,  iri34;  carbonate  of  lime, 
i8'543  ;  carbonate  of  magnesia,  i6'6i8;  carbonate  of  iron,  5*040  ;  car¬ 
bonate  of  manganese,  a  trace;  carbonate  of  potassa,  5‘3i7;  carbonate 
of  soda,  5‘i35  ;  carbonate  of  lithia,  0^023 ;  chloride  of  sodium,  I4’340  ; 
alumina,  a  trace;  insoluble  residue,  7^42;  free  carbonic  acid,  67-3  cubic 
inches. 

Naphthaline  as  a  Protective  against  Moths  and  other 
Insects.— M.  Markoe. — From  the  statements  made  by  the  author  in 
this  paper,  it  appears  that  the  well  and  deservedly-known  savant , 
Prof.  Asa  Gray,  has  thoroughly  tested  and  obtained  highly  satisfactory 
results,  conclusively  proving  that  naphthaline  may  be  advantageously 
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used  in  museums,  herbariums,  &c.,  instead  of  camphor,  as  a  very 
effective  protection  against  moths  and  other  insects. 


The  Journal  of  the  Franklin  Institute,  November,  1869. 

This  number  contains  the  following  original  papers  relating  to 
chemistry  and  allied  sciences  : — 

Oxygen  Manufactured  on  the  Large  Scale. — Prof.  Morton. — 
The  works  for  this  purpose  are  at  New  York,  and  consist  of  retort- 
houses,  engine-rooms,  store-house,  pumps  for  compressing  gas  in 
cylinders,  and  a  gas-holder  of  26,000  cubic  feet  capacity.  The  process  is 
carried  on  as  follows  : — About  700  lbs.  of  manganate  of  soda  are  placed 
in  the  retort  and  heated  to  the  requisite  degree;  superheated  steam 
from  a  boiler  is  then  admitted  for  about  ten  minutes.  2  equivalents 
of  the  manganate  of  soda,  and  2  of  water,  reaCt  upon  each  other,  as  in¬ 
dicated  by  the  following  formula: — 

2(Mn03,Na0)+2(H0)=*2(Na0,H0)  +  Mn!i03  +  03 

in  other  words,  the  water  combines  with  the  soda  of  the  manganate, 
to  form  a  hydrate  of  soda,  the  manganic  acid  is  converted  into  sesqui- 
oxide  of  manganese,  containing  only  half  the  proportion  of  oxy¬ 
gen,  and  the  other  half  of  the  latter  passes  off  in  free  state. 
At  the  conclusion  of  this  part  of  the  process,  the  steam  is  shut 
off,  and  the  superheated  air  is  admitted  for  about  fifteen  minutes 
whereupon  the  sesquioxide  combines  with  more  oxygen  from  the  air, 
and  is  re-converted  into  manganic  acid,  which  again  combines  with 
soda.  The  retorts  in  each  furnace  are  charged  with  700  lbs.  of  per¬ 
manganate  of  soda,  and  by  the  consumption  of  2  chaldrons  of  coke, 
and  with  the  labour  of  three  men,  25,000  cubic  feet  of  oxygen  are  made 
per  day.  It  is  now  sold  at  5  cents  (2^d.)  per  cubic  foot,  compressed 
in  reservoirs  up  to  a  pressure  of  250  lbs.  to  the  square  inch.  The  gas 
is  of  excellent  quality  and  very  pure. 

Specftrum  of  the  Aurora  Borealis  and  Zodiacal  Light. — M. 
Angstrom. 

Analysis  of  Native  Phosphate  of  Lead  from  Chester  County, 
Pa.,  U.S. — Mr.  Williams.— The  author  describes,  at  great  length,  his 
method  of  analysis,  and  quotes  the  following  results: — (1)  Mineral  of 
dark  olive-green  colour  contained,  in  100  parts  ; — Phosphate  of  lead, 
87'4o;  phosphate  of  lime  (3CaOPOs),  077;  phosphate  of  protoxide  of 
iron,  174;  chloride  of  lead,  979;  fluoride  of  calcium,  074;  matter 
insoluble  in  acid,  0-42.  (2)  Of  a  yellowish  green  shade,  in  xoo  parts: — 

Phosphate  of  lead,  85-89 :  phosphate  of  lime,  2-64;  phosphate  of  pro¬ 
toxide  of  iron,  0-62;  chloride  of  lead,  9-4i ;  fluoride  of  calcium,  0-67; 
insoluble  matter,  a  trace.  (3)  Mineral  of  a  darker  colour  than  No.  2, 
in  100  parts: — Phosphate  of  lead,  87-01;  phosphate  of  lime,  a  trace; 
phosphate  of  iron,  179;  chloride  of  lead,  9'i3;  fluoride  of  calcium, 
o’9i  ;  insoluble,  a  trace.  A  separate  assay  for  silver  was  made,  giving 
0  0037  Per  cent,  or  about  ri  ozs.  to  the  ton  of  2000  lbs. 

Native  Gold  from  Venezuela. — Mr.  Williams. — It  contained,  in 
100  parts  : — Gold,  93783  ;  silver,  3-687  ;  iron,  r6o;  copper,  0-650.  No 
platinum,  or  metals  associated  with  it,  were  detected. 

Various  Processes  for  Preserving  Timber. — Mr.  Beer.— This 
paper  is  written  by  the  author  with  the  view  to  contradict  and  correct 
several  statements  made  by  Dr.  Ott  in  a  paper  written  by  the  latter 
on  this  subjedt,  and  published  in  this  periodical. 

New  Chemical  Nomenclature.— Dr.  Ott. — This  paper,  a  con¬ 
tinuation  of  a  former,  contains  much  valuable  information  on  the  his¬ 
tory  of  the  nomenclature  previous  to  Lavoisier’s  time. 

The  United  States’  Cabinet  of  Practical  Geology  and  Mining. 
— Mr.  Wilson.— From  this  paper,  we  learn  that  a  cabinet,  or  colledtion 
rather,  has  been  organised  at  Washington  for  the  colledtion  and  pre¬ 
servation  of  a  complete  system  of  geological  and  mineralogical 
memorials  of  the  whole  extent  of  the  great  Republic.  M.  Roessler, 
educated  at  Vienna,  and  formerly  in  the  Austrian  geological  service, 
has  charge  of  this  institution. 

Electricity  Applied  to  Registering  Vibrations. — Mr.  Cooley. 
Easy  Rules  for  Astronomical  Refraction. — Mr.  Lyman. 

Processes  for  Preserving  Timber. — Dr.  Ott. — A  continuation  of 
a  former  paper.  This  part  chiefly  treats  on  what  is  called  Heinemann’s 
process  of  preservation,  by  means  of  forcing  molten  resin  into  timber 
the  sap  from  which  has  been  previously  exhausted. 

December,  1869. 

Separation  of  Animal  from  Vegetable  Fibre. — Mr.  Stuart. — 
The  author  subjedts  rags,  carpet  cuttings,  old  carpets,  and  other  waste 
material  consisting  of  mixed  fibres,  to  a  solution  consisting  of  100  gal¬ 
lons  of  hot  water,  100  lbs.  of  commercial  sulphateof  alumina,  and  5olbs. 
of  common  salt.  In  this  solution,  the  material  is  kept  boiling  until 
the  vegetable  fibre  is  decomposed  ;  the  material  is  then  well  washed 
and  dried,  and  scribbled,  or  carded. 

EleCtro -Plating  with  Iron. — Mr.  Clay  uses  a  bath  composed  of 
ferrous  sulphate  combined  with  sulphate  of  ammonia,  potassa,  or 
soda. 

Tellurium  Ores  in  the  United  States.  —  M.  Roessler. — 
— The  author  states  that  a  mineral  named  montanite,  from  the 
locality  where  it  was  found,  is  a  tellurate  of  bismuth  associated  with 
pure  telluride  of  bismuth  ;  another  variety  contains  sulphur  in  addition 
(5  per  cent),  and  its  formula  is  BiS3  +  2BiTe3.  The  montanite  is  a 
yellowish  mineral,  with  waxy  lustre,  and  contains,  according  to  assay, 
£ 20,000  worth  of  gold  to  the  ton  of  2000  lbs.  Tellurium  minerals  are 
(:he  author  observes)  very  rarely  met  with,  but,  when  found,  contain 
generally  much  gold  and  silver,  which  are,  however,  excluded  from 
native  tellurium. 


Chemical  News, 
Feb.  18,  1870. 


Bayerisches  Industrie  und  Gewerbcblatt,  September  to  December, 

1869. 

The  greater  portion  of  these  numbers  is  occupied  by  the 
publication  of  laws  and  other  official  matters  relating  to  Bavaria. 
Among  these,  we  meet  with  very  complete  and  well  got  up  in¬ 
structions  for  the  inspectors  of  weights  and  measures,  in  consequence 
of  the  introduction  of  the  decimal  system.  A  large  portion  of  these 
numbers  is  devoted  to  regulations  relating  to  technical  instruction, 
which  is  carried  out  to  a  very  high  degree  in  this  kingdom. 

Application  of  Heat  to  Mechanical  Labour. — Dr.  Linde. — A 
valuable  contribution  to  the  better  utilisation  of  heat  to  be  converted 
into  mechanical  force. 

Technical  Application  of  Coke  obtained  from  Peat.— Dr. 
Vogel. 

The  More  Recently  Discovered  and  Valuable  Metallic 
Alloys.— Dr.  Fiirtenbach. — This  very  lengthy  paper  is  an  excellent 
compilation  on  this  subject. 


NOTES  AND  QUERIES. 


Co!  ours  and  Pigments. — Can  any  of  your  readers  inform  me  of 
any,  or  the  best,  works  treating  on  the  manufacture  of  pigment  colours, 
painters’  colours,  and  paper  printers’  colours  ;  also,  what  work  is  the 
best  on  the  manufacture  of  blood  and  egg  albumen. — A  Reader, 
Church,  near  Accrington. 

Distilling  Tar. — Can  you  refer  me  to  any  work  that  treats  upon 
the  process  of  distilling  tar?  I  am  in  a  place  where  I  can  procure 
6  or  7  tons  of  tar  from  the  gas  works  every  week.  There  is  a  tar  dis¬ 
tiller  not  far  from  the  town,  but  he  will  tell  me  nothing,  even  for 
money.  I  should  like  to  know  the  process — how  long  it  is  boiled, 
what  vitriol  to  put  in,  and  how  to  separate  the  contents  when  the 
pitch  is  run  off.  I  know  that  colours  are  made  from  it,  as  well  as 
oil,  ammonia,  carbolic  acid,  &c.— A  Chemist. 

Gutta-Percha  Vessels  for  Chemical  Uses. — Erroneous  views 
have  been  held  and  circulated  concerning  the  durability  of  gutta-percha 
under  the  aCtion  of  various  reagents.  We  are  ordinarily  told  that  it 
is  absolutely  unaCted  upon  by  cold  mineral  acids,  with  the  single  ex¬ 
ception  of  the  sulphuric  at  rd  sp.  gr.  and  upwards.  This  is  far  from 
being  the  case.  There  is,  indeed,  no  immediate  corrosion,  or  other 
rapid  and  striking  change  ;  but,  in  course  of  time,  the  surface  becomes 
overspread  with  a  thin  buff-coloured  layer, which  maybe  easily  rubbed  off. 
This  change  extends  gradually  deeper  and  deeper,  till  the  whole  mass 
loses  its  coherence  and  splits  in  various  directions.  I  have  before  me  a 
number  of  jugs  which  have  been  used  for  nitric,  chlorhydric,  and  dilute 
sulphuric  acids,  as,  also,  for  solutions  of  stannous,  stannic,  and  ferric 
salts,  and  which,  in  less  than  three  years’  service,  have  become  quite 
worthless;  on  being  sent  for  repairs  to  a  dealer  in  such  articles,  they 
were  returned  with  the  remark  that  they  “could  not  be  mended,  as 
they  had  been  used  for  acids.”  I  find  that  the  disintegration  in  ques¬ 
tion  can  be  very  much  retarded  if  the  vessels  are  always  rinsed 
in  cold  water  immediately  after  being  used. — J.  W.  Slater. 


MEETINGS  FOR  THE  WEEK. 


Monday,  21st. — Medical,  8. 

■ -  London  Institution,  4. 

Tuesday,  22nd. — Royal  Institution,  3.  Professor  Humphry,  “  On  the 
Architecture  of  the  Human  Body.” 

-  Institution  of  Civil  Engineers,  8. 

-  Ethnological,  8. 

Wednesday,  23rd. — Society  of  Arts,  8.  Capt.  Douglas  Galton,  C.B., 
“  On  Economy  in  the  Use  of  Fuel  for  Domestic 
Purposes.” 

-  Geological,  8. 

Thursday,  24th. — Royal  Institution,  3.  Prof.  Odling,  “  Chemistry  of 
Vegetable  Products.” 

-  Royal,  8.30 

• - -  Zoological,  870 

-  Philosophical  Club,  6. 

Friday,  25th. — Royal  Institution,  8.  Capt.  Wilson,  “Results  of 
Ordnance  Survey  of  Sinai.” 

- -  Quekett  Microscopical  Club,  8. 

Saturday,  26th.— Royal  Institution,  3.  Mr.  Max  Miiller,  “  On  the 
Science  of  Religion.” 


TO  CORRESPONDENTS. 


***  Vol.  XX.  of  The  Chemical  News,  containing  a  copious  index, 
is  now  ready,  price  ns.4d.,  by  post,  ns.  iod.,  handsomely  bound  in 
cloth,  gold-lettered.  The  cases  for  binding  may  be  obtained  at 
our  office,  price  is.  6d.  Subscribers  may  have  their  copies  bound 
for  2s.  6d.  if  sent  to  our  office,  or,  if  accompanied  by  a  cloth  case, 
for  is.  Subscribers  wishing  to  complete  their  sets  of  volumes 
are  requested  to  apply  to  the  publisher,  who  will  give  them 
information  respecting  scarce  numbers  and  volumes.  Vol.  xxi. 
commenced  on  January  7th,  and  will  be  complete  in  twenty-six 
numbers. 

A  n  Old  Subscriber  (Maryland,  U.S.). — The  address  of  Mr.  Siebe.the 
maker  of  the  refrigerating  machine,  is  Mason  Street,  Lambeth,  London. 
Engineering  of  Nov.  27th,  1868,  gives  a  description  of  the  apparatus  in 
use  at  Truman,  Hanbury,  and  Co.’s  Brewery. 

George  Gore,  F.R.S., Professor  Heaton ,  Professor  Cameron,  and  H.  N. 
Draper. — Received  with  thanks. 


Chemical  News,  ) 
Feb.  25,  1870.  > 
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ON  THE  TESTING  OF  PETROLEUM  SPIRIT. 
By  F.  CRACE  CALVERT,  F.R.S.,  F.C.S. 


I  have  read  with  much  interest  of  late  several  papers  on 
the  Petroleum  Adt  of  1868,  and  on  the  uncertainty  of 
getting  good  results  when  testing  the  “  flashing-point  ”  of 
petroleum  spirit,  especially  the  papers  published  by  Mr.  Paul 
in  the  Chemical  News  and  a  pamphlet  by  Mr.  Norman 
Tate,  Liverpool,  I  therefore  deemed  it  my  duty  to  make 
a  series  of  experiments,  with  the  hope  of  throwing  some 
light  on  the  subject ;  the  more  so  that  the  defedt  of  the 
Adt  of  1868  is  that  no  length  of  time  is  specified  for 
raising  the  petroleum  spirit  from  natural  temperatures  to 
its  flashing-point.  Thus  the  Adt  states  : — 

“  The  outer  vessel  shall  be  filled  with  cold  or  nearly 
cold  water.  A  small  flame  shall  be  applied  at  the  bottom 
of  the  outer  vessel;  and  the  thermometer  shall  be  inserted 
into  the  oil  so  that  the  bulb  shall  be  immersed  about  one- 
and-a-half  inches  beneath  the  surface.” 

What  is  understood  by  a  “  small  flame?"  appears  to 
me  a  difficult  question.  Shall  it  be  so  that  it  will  require 
fifteen,  twenty,  or  thirty  minutes  to  raise  the  petroleum 
spirit  from  natural  temperatures  to  its  flashing-point  (say 
g8°  or  105°  F.)  ?  The  Adt  does  not  state. 

The  following  experiments  made  with  six  samples  of 
petroleum  spirit,  placed  in  my  hands  by  the  magistrates  of 
Manchester,  will  show  how  important  the  above  question 
is  with  reference  to  the  testing  of  petroleum  spirit,  and 
the  absolute  necessity,  for  the  safety  of  the  public  as  well 
as  for  the  interests  of  those  who  deal  in  the  article,  that 
the  Adt  should  define  the  exadt  space  of  time  that  should 
be  employed  in  the  testing  of  any  sample  of  petroleum 
spirit : — 
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These  results  clearly  show  the  influence  of  time  in 
raising  six  samples  of  petroleum  from  520  F.  to  their 
flashing-points.  Thus,  when  fifteen  or  twenty  minutes 
are  employed,  the  whole  six  samples  tested  could  not  be 
called  “  petroleum,”  according  to  the  Adt  of  1868,  and 
the  owner  would  be  liable  to  a  penalty,  and  to  the  loss  of 
the  fluids;  whilst,  if  the  time  employed  to  heat  the  liquid 
is  half-an-hour,  they  would  all  be  considered  petroleums, 
their  flashing-points  being  above  ioo°  F. 

Therefore,  there  can  be  no  doubt  that,  according  to  the 
time  employed,  so  are  the  results  altered  ;  the  longer  an 
operator  is  in  completing  his  test,  the  higher  will  be  the 
flashing-point  of  the  spirit.  This  fadt  is  probably  due 
that  the  most  volatile  produdts  gradually  escape  in  the 
atmosphere,  and  are  never  in  sufficient  quantity  to  produce 
a  “  flash  ”  when  a  taper,  as  described  in  the  Adtdis  passed 
within  a  quarter-of-an-inch  from  the  surface  of  the  spirit. 
I  am,  therefore,  of  opinion  that,  as  the  Adt  has  been  made 
to  protedt  the  public  against  fire,  or  explosions  resulting 
from  the  employment  of  too  highly  inflammable  hydro¬ 
carbons,  the  chemist  or  person  called  upon  to  test  liquids 
of  this  class  should  raise  the  temperature  of  the  fluids 
under  examination  as  quickly  as  possible  (of  course,  em¬ 


ploying  the  apparatus  described  in  the  Adt),  otherwise, 
they  favour  the  vendor  and  manufadturer,  to  the  detriment 
of  the  consumers. 

The  next  series  of  experiments  were  made  with  a  view 
of  corroborating  a  statement  made  by  Mr.  Norman  Tate, 
Liverpool,  viz.,  if  two  thermometers  are  placed  into  the 
petroleum  spirit,  one,  as  indicated  in  the  Adt,  i£  inches 
below  the  surface  of  the  liquid,  the  other  thermometer 
only  |  an  inch,  a  difference  of  several  degrees  will 
be  noticed  between  them  at  the  time  the  vapours 
will  flash  ;  and  I  am  happy  to  say  that  the  following 
results  confirm  Mr.  Tate’s  interesting  observations. 


No.  4. 
>.  5* 


inches. 
Flashed  at 


94°  F. 


n 
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^  an  inch. 
Flashed  at 

. .  99°  F. 

..  98°  „ 

••  99°  .» 


This  curious  and  unusual  fadt  of  a  fluid  having  a  much 
higher  temperature  near  the  surface  than  it  has  an  inch 
below  what  may  be  considered  as  the  centre  of  the  bulk 
of  the  fluid  is  due,  in  my  opinion,  that  petroleum,  not 
being  a  homogeneous  liquid,  but  a  mixture  of  several 
hydrocarbons,  the  highest  produdts  being  first  expelled,  the 
heat  rises  towards  the  surface,  and  in  this  way  produces 
the  difference  of  temperature  referred  to.  It  was  with  a 
view  of  overcoming  this  pradtical  difficulty  that  a  series 
of  experiments  were  instituted,  in  which  the  operations 
were  condudted  in  the  usual  way,  with  this  exception, 
that  the  liquid  was  kept  in  a  constant  state  of  agitation 
(except  at  the  time  when  the  flame  was  passed  over  to 
observe  the  flashing-point)  by  the  thermometer;  and  the 
results  obtained  were  as  follows  : — 


No.  1  did  not  flash  at  1020  F. 
,,  2  flashed  at  . .  99°  F. 

,,3  n  98°  F. 

»)  4 

,,  5  flashed  at  . .  98°  F. 

,,  6  ,,  ,,  ..  104°  F. 


Fourteen  minutes. 
}) 


These  experiments  appear  to  me  to  confirm  the  ex¬ 
planation  above  given  on  the  cause  which  produced  the 
difference  of  the  two  thermometers  placed  at  unequal 
depths  in  the  fluids  under  examination,  for  it  will  be 
observed  that  the  flashing-points  of  the  hydrocarbons  are 
raised  several  degrees.  In  my  opinion,  this  fadt  is  due 
that  agitation  having  facilitated  the  gradual  escape  of  the 
most  volatile  produdts,  the  flash  will  not  occur  until  a 
sufficient  quantity  of  the  more  dense  vapours  have  been 
volatilised  and  colledted  on  the  surface  of  the  fluid  to  be 
tested. 

I  believe  that  many  of  the  anomalies  above  described 
are  principally  owing  to  the  difficulty — notwithstanding 
any  amount  of  care  that  may  be  bestowed  on  the  opera¬ 
tion — to  raise  the  temperature  of  the  petroleum  spirit 
from  natural  temperatures  in  a  certain  time  (say  fifteen, 
twenty,  or  thirty  minutes)  to  their  flashing-points.  As 
the  true  flashing-points  of  the  fluids  depend  entirely  on 
the  time  employed  in  raising  its  temperature,  I  would 
propose  the  following  method,  which  will  enable  every 
operator,  in  any  part  of  the  United  Kingdom,  to  determine 
the  flashing-point  of  a  petroleum  with  certainty,  and  feel 
satisfied  that  another  manipulator  would  obtain  similar 
results. 

The  process  consists  in  heating  water  to  io°  above  the 
flashing-point  of  the  spirit  (approximately  tested)  in  the 
outer  vessel  (such  as  described  in  the  Act),  removing  the 
flamq,  and  then  placing  the  can  in  the  water,  filling  it  at 
once  carefully  with  the  petroleum  spirit.  \  he  thermo¬ 
meter  should  then  be  placed  with  the  bulb  I  an  inch  below 
the  surface  of  the  spirit,  and  the  flashing-point  then 
ascertained  in  the  usual  manner.  The  following  are  the 
results  I  obtained  with  the  same  six  samples  of  petroleum 
which  I  employed  in  my  previous  experiments: — • 


86 


Proximate  Analysis  of  Saccharine  Matters.  { GHFeb *7E0WS’ 


First  experiment.  Second  experiment. 
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I  am  also  of  opinion  that  a  gas-flame  should  be  em¬ 
ployed,  in  preference  to  a  spirit-lamp,  when  the  test  is 
made  in  a  similar  manner  to  the  directions  given  in  the 
ACt,  as  greater  regularity  in  the  rise  of  temperature  can 
be  secured.  I  have  also  used  in  my  experiments  (and  I 
advise  everyone  to  do  so)  the  excellent  suggestion  made 
by  Mr.  Norman  Tate — viz.,  a  small  gas-flame,  instead  of 
that  produced  by  a  match  or  taper,  for  testing  the  flashing- 
point  of  the  spirit. 

I  consider  the  apparatus  proposed  by  Mr.  Miles  would 
tend  to  give  certainty  to  the  assay,  which,  at  the  present 
time,  cannot  be  satisfactorily  performed.  The  above  ex¬ 
periments  prove  that  the  Petroleum  ACt  of  1868  does  not  give 
sufficient  and  precise  instructions  for  the  testing  of  petro¬ 
leum  spirit.  Therefore  it  is  to  be  hoped  that  Government 
will  again  take  the  matter  in  hand,  and  do  away  with  the 
objections  of  the  present  ACt,  substituting  more  clearly 
defined  rules  and  instructions,  to  enable  the  operator  to 
determine  the  flashing  points  of  petroleum  spirit  with 
greater  accuracy. 


on  A 

NEW  STEP  IN  THE  PROXIMATE  ANALYSIS  OF 
SACCHARINE  MATTERS.* 

By  JAMES  APJOHN,  M.D., 

Professor  of  Chemistry  and  Mineralogy  in  the  University  of  Dublin- 


The  proximate  analysis  of  crude  sugars  and  syrups  is  a 
problem  of  practical  importance,  and  also  one  of  consider¬ 
able  difficult)',  as  such  generally  include  not  only  cane 
sugar,  but,  in  addition,  two  other  varieties  of  saccharine 
matter — viz.,  inverted  sugar,  and  crystallised  glucose, 
commonly  called  grape  sugar.  The  amount,  indeed,  of 
the  cane  sugar  admits,  as  is  well  known,  of  being  readily 
determined  by  an  optical  method,  in  which  we  may  employ 
Soleil’s  saccharometer,  the  previous  saccharometer  of 
Biot,  or  the  much  more  sensitive  instrument  for  which  the 
scientific  world  is  indebted  to  Professor  Jellett.  By  taking, 
with  one  or  the  other  of  these  instruments,  the  rotative 
power  on  plane  polarised  light  of  the  saccharine  material 
under  consideration,  both  before  and  after  it  has  been  in¬ 
verted  by  digestion  with  an  acid,  we  obtain  data  from 
which,  and  certain  constants,  the  required  information 
may  be  deduced.  If,  for  example,  separate  solutions  of 
the  three  sugars  already  named  be  made,  containing 
416  grs.  in  10  cubic  inches,  the  rotative  powers  of  a  column 
of  each  20  centimetres  (7-87  inches)  long,  when  measured 
on  the  French  instrument  (with  the  use  of  which  I  am  most 
familiar)  are  known  to  be — • 

For  cane  sugar  .  100” 

,,  inverted  sugar . 36°  at  590 

,,  grape  sugar  .  76° 

The  rotative  powers,  therefore,  of  a  single  grain  of  each 
sugar  made  into  syrup  having  the  bulk  already  mentioned, 
and  observed  in  the  same  tube,  will  be — 


Cane  sugar . 0-240 

Inverted  sugar  . o-o86 

Grape  sugar . 0-182 


Hence,  the  observed  rotation  before  inversion  being  0, 
and  after  inversion  9',  and  x,  representing  the  quantity  of 
cane  sugar,  y,  of  inverted  sugar,  z,  of  grape  sugar,  we 

*  From  the  Transactions  of  the  Royal  Irish  Academy ,  vol.  xxiy. — 
Science,  Read  December  13th,  1869, 


arrive  at  the  two  following  equations,  in  which  it  will  be 
noted  that  the  rotation  produced  by  the  inverted  sugar 
has  a  negative  sign,  and  that  the  coefficient  of  inver¬ 
sion  of  the  cane  sugar  is  0-36  (Jellett)  at  59°  F. 


AXO'24-y  x  0-086  +  2  x  0-182  =  0  (1) 

—  a-  x  0-24x0-36  -y  xo’o86  +  z  x  0-182  —  6'  (2) 

And  subtracting  the  second  of  these  equations  from  the 
first,  we  get — 

*  X  0-24 +at  x  o-o86  =  0  -  0' 

0-0' 

*=  -  (2) 

0-326 


Very  important  information  is  thus  rapidly  obtained,  for 
the  most  valuable  constituent  of  any  crude  saccharine 
substance  is  the  cane  sugar  which  it  includes.  But  the 
analysis  is  imperfect,  for  we  do  not  learn  from  it  the  quan¬ 
tity  of  either  of  the  two  other  sugars,  nor  even  their  aggre¬ 
gate  amount,  for  this  cannot  be  got  by  subtracting  the 
cane  sugar  already  determined  from.  416  grs.,  as  much  of 
the  difference  is  water,  and  in  many  cases  its  estimation 
cannot  be  accurately  effected  by  any  process  of  drying. 

And  here  it  may  be  observed,  that  by  chemistry  alone, 
and  without  any  assistance  from  optical  science,  we  can 
advance  a  step  further  than  the  saccharometer  conducts 
us.  We  can,  for  example,  reduce  Barreswill’s  solution  of 
copper  with  a  syrup,  both  before  and  after  inversion.  The 
latter  experiment  gives  us  the  entire  of  the  three  sugars  ; 
the  former,  the  sum  of  two  of  them,  the  inverted  and 
grape  sugar,  while  the  difference  of  the  results  of  the  two 
experiments  will  correspond  to  the  cane  sugar.  The 
chemical  then  goes  a  little  beyond  the  optical  method, 
for  it  not  only  tells  us  how  much  cane  sugar  is  present, 
but,  in  addition,  informs  us  of  the  exadt  aggregate  amount 
of  the  two  other  sugars.  Further  than  this  it  does  not  go  ; 
and  we  are  still  unable  to  assign  the  exadt  quantities  of 
inverted  and  of  cane  sugar  which  may  be  present. 

I  have  now  to  mention  that,  in  conversing  with  Professor 
Jellett  on  this  subject,  he  threw  out  the  observation  that, 
by  combining  the  chemical  and  optical  methods  of  experi¬ 
ment,  the  difficulty  just  alluded  to  might  possibly  be  over¬ 
come,  and  the  analysis  rendered  complete.  Attaching 
much  importance  to  his  opinion  on  such  a  question,  I 
turned  the  matter  carefully  in  my  mind,  and  soon  found 
that  his  suggestion  was  quite  corredt,  as  will  appear  from 
the  following  explanation  : — - 

By  the  optical  method  already  adverted  to,  and  with 
which  physicists  are  long  familiar,  we  obtain  the  quantity 
of  the  cane  sugar  ;  and  by  inverting  the  syrup,  and  apply¬ 
ing  it  to  the  Barreswill’s  solution,  we  can  get  the  entire 
amount  of  the  three  sugars,  each  being  estimated  on  the 
hypothesis  (we  shall  say)  of  its  being  grape  sugar.  The 
equations  derivable  from  these  two  experiments  are — 


x  X  0*24 — y  X  0"oS6  +  2X0' 182  =  0  ( a ) 

xx  i-i6+y  X  ri+2  =  «q  ( b ) 

the  first  being  the  equation,  already  explained,  which 
gives  the  rotative  power  of  the  syrup  ;  the  second,  that 
which  expresses  the  amount,  w,  of  the  three  sugars,  which, 
after  inversion ,  has  been  estimated  by  the  blue  solution. 
The  numerical  coefficients  in  the  former  equation  are,  as 
previously  stated,  the  unit  rotation  powers  of  the  respedtive 
sugars,  while,  in  the  latter,  1-16  is  the  ratio  of  the  half 
atomic  weight  of  cane  sugar  to  that  of  the  atom  of  grape 
sugar  ;  and  i*i  is  the  ratio  of  the  atomic  weight  of  inverted 
to  that  of  grape  sugar.  Now,  as  by  the  optical  experiment 
the  amount  of  the  cane  sugar,  x,  has  been  determined,  the 
first  term  in  each  of  the  equations  is  known,  so  that,  as 
there  are  now  only  two  unknown  quantities,  y  and  z,  the 
value  of  each  may  be  determined. 

I  have  applied  this  method,  on  several  occasions,  in  the 
proximate  analysis  of  crude  sugars  and  syrups,  and  with 
satisfactory  results.  The  details  of  a  single  experiment 
recently  made  will  be  sufficient  here.  In  operating  on  the 
variety  of  molasses  called  golden  syrup ,  its  rotative 
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powers,  as  given  by  Soleil’s  instrument,  were  found  to  be 
as  follows  : — 

Before  inversion  ..  ..  38*35° 

After  inversion .  —  12*15 

Results  from  which  we  find,  by  equation  (3)  already  given, 
the  quantity  of  cane  sugar  in  416  parts  of  the  syrup  to  be 
I54'95  &rs*  The  second,  or  chemical  experiment,  was  then 
made,  which  consisted  in  inverting  343  grs.  of  same  syrup, 
and  operating  upon  it  with  Barreswill’s  solution,  which 
showed  that  the  34*3  grs.  included  24*75  grs.  of  saccharine 
matter  estimated  as  grape  sugar,  corresponding  to  297*26 
grs.  from  416  of  the  syrup.  Replacing,  then,  x,  in  equa¬ 
tions  (a)  and  (b)  by  its  value,  154'g,  and  substituting  in 
them  38*35  for  0,  and  154*9  for  w,  they  become — 

154*9  X  0*24—  y  x  0*086  +  2  x  0*182  =  38*35  (a) 

154*9  x  i'16+y  x  i*i  +  2  =  297*26  (b) 

These  equations  involve  only  two  unknown  quantities, 
and  therefore  admit  of  solution,  and  when  worked  out  we 
find — 

y  —  70*66 
2  =  39*89 

so  that  the  final  numbers  at  which  we  arrive  are  the  follow¬ 
ing,  the  figures  in  column  (1)  referring  to  416  grs.  of  the 
syrup,  and  those  in  column  (2)  being  percentages. 


(1) 

(2) 

Cane  sugar  . 

I54'95 

37'17 

Inverted  sugar . 

7063 

i6'95 

Grape  sugar  . 

39'87 

9'57 

Water  and  other  inactive  matters. . 

I5°‘55 

36*31 

416*00 

100*00 

The  36*31  parts  set  down  as  water  are  got  by  difference. 
I  may,  however,  observe,  that  by  the  direct  process  of  dry¬ 
ing  in  vactio  over  oil  of  vitriol  only  22  per  cent  could  be 
obtained,  so  that  it  is  possible  that  some  gummy  matter 
may  be  present.  Its  amount  cannot  exceed  14*31  per  cent, 
and  it  is  probably  much  less,  as  the  perfedt  expulsion  of 
moisture  from  syrup  is,  as  already  observed,  a  thing  very 
difficult  of  accomplishment. 

I  must  not  close  this  short  paper  without  stating  that 
the  optical  observation  which  gives  O’  is  one  which  it  is 
difficult  to  make  with  the  necessary  degree  of  precision, 
for,  though  the  syrup  may  be  clarified  by  animal  charcoal, 
in  the  process  of  inversion  it  invariably  acquires  a  greater 
or  less  degree  of  colour.  Fortunately,  however,  it  is  not 
necessary  to  make  any  optical  experiment  on  the  inverted 
syrup,  for  the  objedt  of  such  experiment  is  to  enable  us  to 
calculate  the  amount  of  the  cane  sugar,  and  this  can  be 
done  in  a  different  way.  It  is,  in  fadt,  quite  sufficient,  as 
already  explained,  to  apply  Barreswill’s  solution,  not  only 
after  inversion,  but  before  it  ;  and  the  difference  of  the 
two  results  will  correspond  to  the  cane  sugar  present  in 
the  syrup.  The  equations  which  express  the  results  of 
these  two  experiments  are  the  following: — 

Before  inversion,  y  x  1*1  +  2  =  iv\  ( m ) 
w'  being  the  grape  sugar  corresponding  to  y  and  2. 

After  inversion,  xx  i*i6+y  x  I’l-f  z  =  w,  (n) 

w  being  grape  sugar,  corresponding  to  x,  toy,  and  to  z. 
From  which  we  deduce — 

w  —  VO* 


In  working  upon  this  plan  with  100  grs.  of  the  specimen 
of  molasses  already  mentioned,  the  following  results  were 
obtained  : — 

^’  =  30*64.  zv-  72*87. 

From  which  data  we  find— 


x 


72*87-30*64 

i*i6 


3^*44, 


a  number  approximating  closely  to  37*17,  the  percentage 
of  cane  sugar  as  determined  by  the  saccharometer. 


From  equation  (m),  too,  we  learn  that  the  inverted  sugar 
multiplied  by  1*1,  with  the  addition  of  the  grape  sugar, 
amounts  to  30  64  grs.  But  by  the  conjoint  aid  of  the 
saccharometer  and  the  blue  solution,  it  has  been  already 
shown  that  y  =  16*95,  and  that  z  =  9*57,  so  that 
y  X  i*i  +  z  =  28*21. 

There  is  manifested  here,  it  must  be  admitted,  an 
appreciable  amount  of  divergence  ;  for,  instead  of  the 
chemical  and  optico-chemical  methods  of  assay  being  in 
harmony  with  each  other,  we  find  that  a  result  given  by 
the  former  exceeds  the  corresponding  one  given  by  the 
latter  by  2*43  per  cent.  The  cause  of  this  discrepancy  it 
is  not  difficult  to  assign.  It  must  obviously  proceed 
from  the  presence  in  the  molasses  of  some  principle  or 
principles  different  from  either  cane,  inverted,  or  grape 
sugar,  and  which  themselves  exercise  circular  polarisation, 
and,  mayhap,  also  exert  a  reducing  aftion  on  Barres¬ 
will’s  blue  solution.  The  substances  of  this  nature, 
which  may  possibly  be  associated  with  the  sugars  in 
saccharine  juices,  are  dextrin,  asparagin,  and  tartaric 
acids  ;  and  when  any  such  do  exist  in  a  saccharine  pro- 
dud,  its  exact  proximate  analysis  is  rendered  extremely 
difficult,  if  not  impracticable.  It  is,  therefore,  scarcely 
necessary  for  me  to  state  here  that  the  optico-chemical 
process  explained  by  me  in  this  paper,  will  only  give  per¬ 
fectly  accurate  results  when  applied  to  a  mixture  of  cane, 
inverted,  and  grape  sugars,  in  which  no  other  active  prin¬ 
ciple  is  contained.  I  may,  however,  add  that  the  sugars 
just  enumerated  constitute  the  greit  bulk  of  all  known 
saccharine  products,  and  that,  when  other  matters  are 
present  which  complicate  the  problem,  they  are  usually  in 
such  minute  quantity  as  not  to  interfere  materially  with 
the  success  of  my  method  when  applied  generally  to  the 
proximate  analysis  of  saccharine  products. 


ON  THE 

ALLEGED  SOLUBILITY  OF  GLYCERINE  IN 

CHLOROFORM. 

By  HARRY  NAPIER  DRAPER,  F.C.S. 

In  Watts’s  “Dictionary”  (vol.  ii . ,  p.  887),  it  is  stated  that 
“glycerine  dissolves  in  all  proportions  in  chloroform;” 
and,  at  p.  88g,  a  process  is  actually  quoted  for  the  detection 
and  estimation  of  cane-sugar  and  glucose  in  glycerine, 
based  upon  the  assumption  of  this  solubility.  The  same 
method  (apparently  quoted  from  the  same  source)  is  also 
given  in  the  Chemical  News  (vol.  viii.,  p.  227). 

It  is  not  easy  to  conceive  how  Palm,  who  is  the  authority 
quoted  by  Watts  for  the  analytical  method,  can  have  been 
misled  by  the  somewhat  easy  miscibility  of  glycerine  with 
chloroform  to  suppose  that  it  was  soluble  in  that  body. 

The  following  experiments  were  made  with  Price’s 
glycerine,  which  had  been  kept  for  an  hour  at  136°  C.,  and 
was  then  allowed  to  cool  out,  of  contact  with  the  air. 

(a) .  Equal  volumes  of  glycerine  and  chloroform  were 
shaken  together  in  a  graduated  tube,  and  then  allowed  to 
rest.  The  two  fluids  completely  separated,  and  their 
relative  volumes  were  found  to  be  unaltered. 

(b) .  Ten  c.c.  of  glycerine  and  100  c.c.  of  chloroform 
were  violently  agitated  together,  and  the  mixture  poured 
upon  a  /liter  moistened  with  chloroform.  The  liquid 
which  passed  through  was  then  evaporated  upon  a  water- 
bath.  It  left  no  residue. 

(c) .  Experiment  (6),  repeated  with  boiling  chloroform, 
gave  an  equally  negative  result. 

I  deduce  from  these  experiments  the  conclusion  that 
glycerine  is  absolutely  insoluble  in  chloroform  ;  and  that, 
on  the  other  hand,  glycerine  does  not  dissolve  chloroform  ; 
and,  as  the  chemical  properties  of  all  glycerines  hitherto 
examined  are  alike,  the  statement  in  “Watts”  must  be 
considered  incorrect,  and  the  process  of  Palm  as  having 
no  value. 

Dublin,  Feb.  15th,  1870. 
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ACTION  OF 

CHLOROSULPHIDE  OF  PHOSPHORUS  UPON 

ALCOHOL. 


By  M.  CHEVRIER. 


The  only  enquiries  relative  to  this  subject  were  made  by 
M.  Cloez,  who,  in  1847,  prepared  sulphoxyphosphovinic 
acid  and  several  of  its  salts,  and,  ten  years  later, 
examined  the  a&ion  of  PSCI3  upon  soda-alcohol,  and  ob¬ 
tained  ethylsulphoxyphospboric  ether.  His  two  notices 
are  very  short.  The  first  contains  no  details  of  the 
secondary  products  of  the  reaction,  which,  moreover,  is  not 
formularised. 

This  subject  has  been  my  study,  which  was  also  ex¬ 
tended  to  amylic  alcohol. 

The  adtion  of  chlorosulphide  of  phosphorus  upon 
alcohols  is  sufficiently  complex  ;  nevertheless,  with  care, 
it  may  be  easily  regulated,  and  the  same  products  always 
obtained  in  the  same  proportions.  (The  only  alcohols 
here  alluded  to  are  monatomic  alcohols,  corresponding 
with  the  fatty  acids).  With  the  first  terms  of  the  series 
(methylic  and  ethylic  alcohols),  the  adtion  is  very  lively  ; 
but  it  is  less  so  in  the  case  of  more  distant  terms— such  as 
amylic  alcohol.  In  all  cases,  the  result  is  a  compound 
acid — the  chloride  of  the  alcoholic  radical,  with  evolution 
of  chlorhydric  acid,  which  may  be  easily  colledted,  so  as 
to  allow  of  the  readtion  being  formularised. 

In  the  case  of  ordinary  alcohol,  the  readtion  is  produced 
between  1  equiv.  of  chlorosulphide  and  3  of  alcohol. 

/r  u  )  \  (ps)”' 

PSCl3  +  3  (CaHs  o)  =  C2H5 

\H  J  )  H2 

By  means  of  a  special  arrangement  of  the  apparatus, 
all  the  chlorhydric  acid  and  almost  all  the  chloride  of 
ethyl  may  be  colledted.  The  phenomenon  is  at  all  times 
more  complex  than  the  preceding  equation  would  indicate  ; 
a  small  quantity  of  sulphur  is  precipitated,  and  a  cor¬ 
responding  amount  of  ethylphosphoric  acid  is  formed. 

Ethylsulphoxyphosphoric  acid  is  an  oily  liquid,  heavier 
than  water,  which  will  not  dissolve  it,  and  having  a 
nauseous  odour.  It  is  decomposed  by  dry  distillation. 

Soda-alcohol.  The  chlorosulphide,  PSCI3,  readts  vigor¬ 
ously  on  soda-alcohol,  and  yields  the  corresponding  ether 
discovered  by  M.  Cloez.  All  the  chlorine  of  the  PSC13  is 
fixed  upon  the  sodium  in  the  alcohol.  The  formula  of 
the  readtion  is — 

PSCI3  +3(Sf  q  e)=3Naci+(Psr5)}0j. 

Ethylsulphoxyphosphoric  ether  is  a  colourless,  oily 
liquid,  insoluble  in  water,  with  an  odour  of  rotten  beet¬ 
root  quite  as  disgusting  as  that  of  the  corresponding  acid. 
It  can  only  be  distilled  in  a  current  of  steam. 

Amylic  alcohol.  This  may  be  slowly  attacked  at 
the  ordinary  temperature  by  chlorosulphide  of  phosphorus. 
The  readtion  is  facilitated  by  stirring  the  mixture,  to  lessen 
the  viscosity,  and  heating  it  in  a  water-bath.  Abundant 
evolution  of  chlorhydric  acid  ensues,  with  formation  of 
chloride  of  amyl  and  atnylsulphoxyphosphoric  acid. 
These  two  liquids  are  separated  by  heating  the  mixture  to 
105°.  The  residue  is  re-dissolved  in  alcohol,  to  separate 
the  small  quantity  of  sulphur,  and  then  heated  to  ioo°. 
The  liquid  thus  obtained  is  oily,  lighter  than  water  (in 
which  it  is  insoluble),  and  soluble  in  alcohol.  It  is  decom¬ 
posable  by  dry  distillation  at  about  1450,  but  is  easily 
distilled  in  a  current  of  steam.  One  of  its  salts  was 
prepared. 

Alkaline  amylsulphoxyphosphates  and  the  baryta  salt 
are  very  soluble  in  water.  They  are  greasy  to  the  touch, 
like  all  salts  which  contain  the  radical,  C5HH,  of  amylic 
alcohol.  The  formula  of  the  soda  salt  is — 

(PS)'") 

CsHu  03 

Na2  j 


03  +  2C2H5Cl  +  HC1. 


That  of  baryta  corresponds  to  — 

(PS)"') 

O5II11  j  03-f  Aq. 

Ba2  J 

The  copper  salt  is  of  a  greenish-blue  colour.  It  may 
be  used  to  prepare  amylsulphoxyphosphoric  acid,  by 
treating  it  with  a  current  of  sulphuretted  hydrogen.  The 
crystals  of  amylsulphoxyphosphates  produce  very  easily 
the  phenomenon  of  epipolism.  When  thrown  into  perfe&ly 
pure  water,  they  turn  about  like  camphor  until  completely 
dissolved  ;  the  least  trace  of  fatty  matter  will,  however, 
stop  the  gyratory  movement.  Epipolic  power  was  ascer¬ 
tained  to  be  present  in  sundry  crystals  containing  the 
radical  amyl,  particularly  the  sulphamylale  of  baryta  : 
crystals  of  phenic  acid  are  similar  in  this  respedt. 

Amylate  of  Soda. — The  adtion  of  PSC13  on  amylate  of 
soda  is  very  energetic.  The  sodium  alcohol  is  placed  in  a 
retort  or  spherical  receiver,  and  the  liquid  added  to  it, 
drop  by  drop.  The  produdls  of  the  readtion  are  then 
treated  with  water,  which  dissolves  the  chloride  of  sodium 
formed,  and  separates  an  oily  liquid,  which  colledts  on 
the  surface  :  this  is  amylsulphoxyphosphoric  ether,  a 
colourless  liquid,  which  in  time  becomes  slightly  greenish. 
It  distils  in  a  current  of  steam,  without  decomposition. 
Its  density  at  120  is  equal  to  o-84g.  Its  degree  of  refradtion 
corresponding  to  the  yellow  ray  of  sodium  is  equal  to  i’42. 
Readion  occurs  between  1  equiv.  of  chlorosulphide  and 
3  of  amylate  of  soda,  as  with  common  alcohol. 


(PS)' 
Cl3-f  3' 


In  the  case  of  monoatomic  alcohols  represented  by  the 
general  formula — 

C  n  H 2n  T 1 ) 

H  j  ° 

the  chlorosulphide  of  phosphorus  gives  the  corresponding 
combined  acid — 


(PS)"' 

CnHn+i 


-  o 


H 


the  chloride  of  the  alcoholic  radical  CnHn -f  iCl  and  of 
chlorhydric  acid.  Whilst  reading  upon  the  metallic 
derivatives  of  these  alcohols — 

CnH2n  +  i )  ^ 

M  } 

the  chlorosulphide  PSC13  produces  an  ether  analogous  to 
the  fatty  bodies,  represented  generally  by — 

(PS)"' 

3(CnH2n-M)|y; 

If  the  kind  of  decomposition  to  which  chlorosulphide  of 
phosphorus  is  subjed  in  the  presence  of  those  simple  or 
compound  bodies  upon  which  its  adion  is  exercised  be 
carefully  examined,  it  will  be  seen  that  its  adion  is  at  the 
same  time  chlorising  and  sulphurising.  The  triatomic 
radical  (PS)"'  has  a  remarkable  tendency  to  substitution 
in  compounds. 

All  oxygenated  compounds  which  yield  the  oxychloride 
PGCI3  form  corresponding  sulphuretted  compounds  fur¬ 
nished  by  chlorosulphide,  PSCI3.  This  liquid  constitutes 
an  excellent  reagent  for  the  substitution  of  sulphur  for 


oxygen. 


ON  MICROSCOPICAL  MANIPULATION.* 

By  W.  T.  SUFFOLK,  F.R.M.S. 

(Continued  from  p.  63). 


In  the  following  lessons,  the  possession  of  an 
instrument  fitted  with  Mr.  Wenham’s  stereoscopic 
binocular  arrangement  has  been  supposed.  As 

*  The  substance  of  a  course  of  ledtures  delivered  to  the  members 
of  the  Quekett  Microscopical  Club,  January — April,  1869.  This  and 
the  following  articles  contain  such  portions  of  the  demonstrations 
after  the  ledtures  as  could  not  conveniently  be  incorporated  with  the 
preceding  text.  Much  new  matter  has  also  been  added. 
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Microscopical  Manipulation . 


microscopes  of  moderate  price  are  now  so  con¬ 
structed,  the  author  has  no  hesitation  in  arranging 
the  following  simple  course  of  exercises  more 
especially  for  its  use  ;  nearly  all  the  observations 
can,  however,  be  made  with  the  monocular  instru¬ 
ment. 

The  following  tables,  containing  lists  of  the  objec¬ 
tives  made  by  the  three  principal  London  opticians, 
with  their  approximate  magnifying  powers  and 
angles  of  aperture,  may  assist  the  student  in  selecting 
a  glass  suitable  for  the  objeCt  to  be  examined.  It 
must  be  borne  in  mind  that  the  powers  given  are 
those  of  the  lenses  when  used  upon  the  stands  of 
their  respective  makers  ;  the  length  of  the  body 
materially  influences  the  power  of  the  combination, 
as  will  be  seen  by  the  table  for  the  use  of  the  draw- 
tube  given  in  Messrs.  Beck’s  list : — 
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j*. _ 

The  screws  cut  upon  the  nozzles  of  microscopes, 
and  upon  objeCt-glasses,  are  now  common  among 
English  opticians,  so  that  the  objectives  may  be 
attached  to  any  stand  at  pleasure. 

The  following  symbols  will  be  employed  to  indi¬ 
cate  the  apparatus  to  be  used. 

Object- G  lasses — 


4  in.  or  3  in.  . .  . ,  . O3 

2  ,,  if  . . O2 

I  ,,  In . Ol 

I  n  TO  . . Of 

f  n  in . Of 


Higher  powers,  O,  with  the  fraction  indicating  the 
nominal  focal  length. 

Eye-Pieces. — When  no  symbol  is  used,  the  lowest 
power,  viz.,  No.  1,  or  A,  is  supposed  ;  medium  power, 


Focal 

Length. 


3  inches  ■ 


2 


if 


I 


_4_ 
1  0 


__4__ 

1  u 


1 

£ 


1 

5 


& 


3u 


{ 


R.  and  J.  Beck. 


Draw-tube  closed  . .  . . 

Do.  if  drawn  out,  add  for  each  inch 

Draw-tube  closed  . 

Do.  if  drawn  out,  add  for  each  inch 

Draw^tube  closed  . 

Do.  if  drawn  out,  add  for  each  inch 

Draw-tube  closed  . 

Do.  if  drawn  out,  add  for  each  inch 

Draw-tube  closed  . 

Do.  if  drawn  out,  add  for  each  inch 

Draw-tube  closed  . 

Do.  if  drawn  out,  add  for  each  inch 

Draw-tube  closed  . 

Do.  if  drawn  out,  add  for  each  inch 

Draw-tube  closed  . 

Do.  if  drawn  out,  add  for  each  inch 

Draw-tube  closed  . 

Do.  if  drawn  out,  add  for  each  inch 

Draw-tube  closed  . 

Do.  if  drawn  out,  add  for  each  inch 

Draw-tube  closed  . 

Do.  if  drawn  out,  add  for  each  inch 


Linear  Magnifying  Power  (nearly)  with  Angle 

Eye-Pieces.  of 


r  ' 

I 

2 

3 

4 

5 

about 

12 

20 

40 

48 

74 1 12  dec*s. 

2 

4 

6 

7 

IOj 

0 

20 

38 

70 

85  - 

^  Ur  .. 

4 

6 

8 

12 

15) 

~  w  7  7 

30 

56 

100 

120 

5 

7 

12 

15 

22 

j  77 

70 

120 

220 

270 

4*o 

-32  „ 

8 

14 

25 

27 

48  j 

120 

210 

370 

460 

710  l  rr  .. 

14 

24 

34 

46 

70  J 

J  J  7  7 

146 

255 

460 

560 

8go 

9°  77 

18 

32 

48 

60 

80  j 

200 

340 

590 

720 

1120 

•75  7. 

24 

42 

63 

85 

120 

225 

400 

700 

860 

1450) 

85  „ 

18 

35 

60 

80 

!30j 

225 

400 

700 

860 

I45° 

•  100  ,, 

18 

35 

60 

80 

130 

500 

870 

1500 

1850 

2800 

120  ,, 

60 

100 

180 

igo 

37°  J 

goo 

157° 

2750 

3450 

4950 

■  14°  >7 

80 

!5o 

300 

350 

gooj 

Thomas  Ross. 


Object  Angular 
Glasses.  Aperture. 


Magnifying  Powers  with  the  various 
Eye-Pieces. 


A 


B 


D 


E 


F 


Object 

Glasses. 


5  inches 

7 

degs. 

8 

13 

24 

3<5 

52 

72 

2 

inches 

4  7, 

9 

99 

10 

16 

30 

45 

65 

go 

if 

9  9 

3  77 

12 

9? 

13 

20 

35 

56 

84 

112 

1 

99 

2  ,, 

15 

9? 

20 

32 

55 

go 

135 

180 

1 

99 

1  I  77 

20 

?? 

25 

40 

70 

112 

16S 

224 

l 

99 

1  77 

15 

?> 

37 

60 

105 

170 

255 

340 

4 

J  u 

99 

1  77 

25 

99 

37 

60 

105 

170 

255 

340 

1 

4 

99 

1  „ 

35 

j  j 

60 

100 

145 

270 

405 

540 

99 

f  7, 

go 

9? 

95 

153 

265 

420 

630 

840 

99 

Yo  7  7 

no 

5? 

140 

220 

370 

650 

975 

1300 

1 

s 

99 

f  „ 

100 

9  9 

195 

310 

540 

850 

1275 

1700 

i 

99 

i  7, 

140 

99 

195 

310 

540 

850 

1275 

1700 

1 

Til 

99 

1 

«  5  5 

140 

99 

320 

5io 

700 

gio 

1360 

1820 

1 

i  (J 

9  9 

i  „ 

140 

99 

420 

670 

goo 

1200 

1800 

2400 

1 

55 

99 

1 

12  5? 

170 

99 

600 

870 

1200 

2000 

3000 

4000 

1 

5  0 

9  9 

Powell  and  Lealand. 

Angular  Magnifying  Power  with  the  various 

Aperture.  Eye-Pieces. 


14 

decrees 

O 

! - 

I 

25 

2 

37 

3 

50 

4 

100 

0  J 

20 

99 

37 

5b 

74 

150 

220 

30 

9  9 

50 

74 

100 

200 

300 

32 

99 

75 

in 

150 

300 

450 

70 

9  9 

100 

148 

200 

400 

600 

80 

99 

125 

187 

250 

500 

75o 

95 

9  9 

200 

2g6 

400 

800 

1200 

130 

99 

— 

— 

— 

— 

— 

145 

99 

— 

— 

— 

— 

— 

100 

99 

250 

37° 

500 

1000 

1500 

140 

99 

400 

592 

800 

1600 

2400 

145 

99 

600 

888 

1200 

2400 

3600 

*75 

99 

800 

1184 

1600 

3200 

4800 

160 

99 

1250 

1850 

2500 

500° 

7500 

150 

9  9 

2500 

3700 

5000 

10000 

15000 

E  2  ;  deeper,  E  3  ;  return  from  deep  eye-piece  to  one 
of  lower  power,  E. 

The  binocular  prism  is  supposed  to  be  employed 
in  general ;  when  it  is  to  be  withdrawn,  and  the 
instrument  rendered  monocular,  M  is  used  ;  the 
return  to  the  binocular  is  indicated  by  B. 

The  illuminating  apparatus  first  mentioned  is  that 


to  be  used  if  possible  ;  that  following,  between 
brackets,  may  be  used  as  a  substitute. 

The  apparatus  and  materials  constantly  required, 
besides  the  microscope,  are — 

Lamp  (vol.  xx.,  p.  158). — A  glass  stage-plate;  easily 
made  by  attaching  a  narrow  slip  of  glass,  with  marine 
glue  (vol.  xx.,  p.  171),  to  a  glass  plate  of  convenient 


go 
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dimensions,  so  as  to  form  a  ledge,  and  prevent 
objedts  slipping  off  when  the  stage  is  inclined. 

Some  3x1  slides  ;  a  small  stock  of  thin  cover 
glass,  in  squares  and  circles  ;  forceps  ;  needles 
mounted  in  handles  (vol.  xx.,  p.  182)  ;  a  few  pipettes 
(vol.  xx.,  p.  170),  and  some  blotting-paper  ;  a  small 
quantity  of  alcohol  and  turpentine  ;  and  also  a  supply 
of  water  should  be  at  hand. 

The  following  books,  being  often  referred  to,  will 
be  quoted  with  abbreviated  titles  : — 

Carpenter. — “  The  Microscope  and  its  Revelations,” 
by  W.  B.  Carpenter,  M.D.  (4th  edition,  1868.) 

Beale. — “  How  to  Work  with  the  Microscope,”  by 
Dr.  L.  S.  Beale,  F.R.S.  (1868.) 

Hassall.—  “  Adulterations  Detected,”  by  A.  H. 
Hassall,  M.D. 

(To  be  continued.) 


GALVANOSCOPIC  LANTERN. 

By  EDWIN  SMITH,  M.A. 

Having  occasion  to  exhibit  to  an  audience  some  of  my 
recent  experiments  on  the  eledtrical  phenomena  of  plants, 
I  was  obliged  to  invent  some  means  of  throwing  the 
image  of  the  index  of  a  sensitive  galvanometer  upon  a 
screen.  I  did  not  want  to  use  the  eledtric  light,  or  to  add 
the  weight  of  even  a  small  mirror  to  the  astatic  needles  ; 
otherwise  a  bright  spot  of  light  might  have  been  made  to 
indicate  the  defledtions  on  the  plan  of  a  Thomson’s 
galvanometer.  After  a  good  many  trials  of  various 
expedients  I  hit  upon  the  following,  which  I  found  to 
answer  my  purpose  admirably.  It  is  an  application  of 
the  principle  of  the  magic  lantern,  and  is  at  once  simple 
and  effedtive,  It  requires  no  stronger  light  than  that 
afforded  by  a  large  belmontine  lamp.  The  hands  of  the 
operator,  not  being  wanted  for  troublesome  adjustments 
of  the  illumination,  are  at  liberty  for  the  performance  of 
his  experiments.  The  apparatus  is  also  inexpensive.  No 
iron  must,  of  course,  enter  into  its  strudture  :  I  made 
mine  of  wood  with  brass  screws,  only  adding  a  copper 
chimney  to  the  box  which  contained  the  lamp.  The  light 
thus  enclosed  is  placed  in  the  focus  of  a  large  condensing 
lens.  A  circular  aperture  is  left  in  the  lamp-box  of  the 
same  size  as  the  lens  for  that  purpose.  The  rays  being 
made  parallel  by  the  condenser  fall  upon  a  mirror  behind, 
sloped  at  an  angle  of  450,  and  are  thus  thrown  upwards 
past  the  moving  index  of  the  galvanometer.  This  index, 
formed  of  the  lightest  possible  stem  of  grass,  is  fixed  at 
right  angles  to  the  upper  needle,  and  projedts  horizontally 
over  the  lower  mirror  before  mentioned.  Just  above  the 
index,  and  in  the  top  of  the  box,  are  placed  the  front  lenses 
of  a  magic  lantern,  which  throw  divergent  rays  upon  a 
second  mirror,  also  inclined  at  a  suitable  angle,  by  which 
they  are  finally  cast  upon  the  white  screen.  It  is  best 
to  adjust  the  lower  mirror  first  with  regard  to  the  light, 
then  to  adjust  the  sliding  lenses,  till  a  distinct  black 
image  of  the  index  is  obtained  stretching  across  a  bright 
field.  The  front  and  the  back  of  this  apparatus  may  be 
made  movable  to  enable  one  to  get  at  the  interior  when 
necessary.  An  upright  narrow  case  of  cardboard, 
strengthened  by  two  parallel  ends  of  wood,  should  be 
placed  so  as  to  contain  the  arrangements  for  suspending 
the  needles,  and  prevent  gusts  of  air  from  disturbing 
them.  Two  mercury  cups  may  be  drilled  behind  the  box 
in  the  thick  board  which  forms  its  bottom,  and  which 
should  project  beyond  the  sides  for  the  purpose  of  carrying 
three  or  four  levelling-screws.  Every  part  of  the  box, 
inside  and  outside,  must  be  stained  black. 

I  can  strongly  recommend  the  above  contrivance  to  the 
notice  of  teachers  and  lecturers.  A  popular  audience 
seems  to  understand  the  clock-like  movements  of  a  black 


finger  upon  a  screen  more  readily  than  the  linear 
motions  of  a  bright  spot.  The  spedtators  feel  as  if  they 
saw  the  needle  itself  which  is  being  defledted  by  voltaic 
currents. 
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Dr.  A.  W.  Williamson,  F.R.S.,  &c.,  President,  in  the 

Chair. 


The  following  gentlemen  were  elected  Fellows  : — R.  T. 
Atcherley,  T.  W.  Axe,  A.  FI.  Bateman,  E.  Francis,  A. 
Prangley,  W.  Pritchard,  L.  B.  Ross,  T.  G.  Rylands,  T. 
Wills,  P.  Wright. 

An  account  was  given  by  Professor  Tyndall  of  his  re¬ 
searches  on  “  The  Action  of  Light  on  Gases  and  Vapours ,” 
illustrated  by  a  series  of  beautiful  experiments. 

Dr.  Tyndall  began  by  remarking  that  it  had,  for  the  last 
ten  years,  been  his  endeavour  to  make  radiant  heat  a  means 
of  getting  an  insight  into  the  working  of  the  atomic  forces, 
or,  in  other  words,  into  the  state  which  is  called  chemical 
combination.  Whilst  pursuing  his  experiments  with 
luminous  waves  on  matter  in  a  finely-divided  state,  he 
was  forced  to  imagine  molecules  and  atoms  ;  indeed,  his 
belief  in  the  existence  of  atoms  is  founded  more  upon 
those  physical  evidences  than  upon  the  considerations 
which  are  current  in  the  chemical  world.  If  he  had  to 
give  up  the  notion  of  atoms,  and  to  replace  that  conception 
by  the  abstradt  idea  of  multiple  proportions,  he  would  feel 
completely  at  a  loss  how  to  account  for  changes  in  the 
physical  properties  of  matter.  After  these  introdudlory 
remarks,  the  lecturer  proceeded  to  the  main  subjedt.  The 
apparatus  which  served  to  illustrate  the  statements  con¬ 
sisted  of  a  glass  tube,  about  3  feet  in  length  and  about 
3  inches  internal  diameter,  closed  at  each  end  by  glass 
discs.  This  tube,  after  having  been  exhausted  by  an  air- 
pump,  was  partially  filled  with  dry  air  which  had  been 
permitted  to  bubble  through  the  liquid  whose  vapours 
were  to  be  examined.  The  condensed  beam  of  an  eledtric 
lamp  was  now  caused  to  pass  through  the  tube  from  end 
to  end. 

Since  the  aim  of  these  experiments  is  to  render  visible 
the  chemical  action  of  light  upon  vapours,  substances 
have  been  chosen,  one,  at  least,  of  whose  produdts  of 
decomposition  by  light  has  so  high  a  boiling-point  that, 
as  soon  as  it  is  formed,  it  is  precipitated.  Nitrous  oxide 
gas,  the  vapours  of  amylic  iodide,  amylic  nitrite,  benzol, 
&c.,  mixed  with  some  air  which  had  passed  through  hydric 
nitrate  or  hydric  chloride,  were  found  well  suited  for  this 
purpose.  In  all  cases,  no  matter  what  the  nature  of  the 
vapour  was,  if  only  employed  in  a  sufficiently  attenuated 
state,  the  visible  action  commenced  with  the  formation  of 
a  blue  cloud,  which,  in  some  instances,  was  of  the  deepest 
azure  tinge,  rivalling  the  colour  of  the  purest  Italian  sky. 
When  a  cel)  containing  some  of  the  liquid  whose  vapours 
were  to  be  examined  was  inserted  between  the  lamp  and 
the  tube,  no  clouds  were  formed  within  the  tube — the 
luminous  waves  traversing  the  liquid  had  been  deprived 
of  their  acting  power.  When  polarised  light  was  sent 
through  the  tube,  the  blue  cloud  was  visible  only  in  one 
direction,  the  direction  varying  according  to  the  position 
of  the  Nicol  prism.  When  the  short  diagonal  of  the 
Nicol  was  vertical,  the  blue  cloud  was  seen  when  the 
spectator’s  eye  looked  horizontally  upon  the  tube,  not 
otherwise.  As  soon  as  the  prism  was  turned  round  its 
axis,  the  blue  cloud  was  only  seen  when  the  line  of  vision 
fell  vertically  upon  the  experimental  tube. 

After  concluding  this  account  of  this  highly  interesting 
subject,  Professor  Tyndall  showed  some  of  the  experi- 
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merits  bearing  on  his  researches  upon  Dust,  quite  recently 
communicated  at  the  Royal  Institution. 

The  next  meeting  of  the  Society  will  take  place  on 
March  3rd,  when  Dr.  Gladstone  will  deliver  a  ledture  on 
“  Indices  of  Refradtion.” 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 

SOCIETY. 

Ordinary  Meeting ,  February  8,  1870. 


J.  P.  Joule,  LL.D.,  F.R.S.,  President  in  the  Chair. 


Mr.  Spence  repeated  the  experiment  he  had  made  at  the 
Exeter  meeting  of  the  British  Association,  showing  that 
the  temperature  of  saturated  saline  solutions  could  be 
raised  to  their  boiling  points  by  merely  passing  through 
them  ordinary  steam  at  a  temperature  of  212°.  Thus,  a 
solution  of  chloride  of  sodium  was  raised  to  a  temperature 
of  2210,  and  one  of  chloride  of  calcium  to  248°.  Chloride 
of  sodium  would  have  risen  to  224*3°  and  chloride  of 
calcium  to  286°  had  the  experiment  been  continued,  but 
the  point  was  sufficiently  demonstrated  that  by  steam  of 
2120  much  higher  temperatures  can  be  obtained. 
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the  world  by  Dr.  Veatch,  who  examined  it  in  September 
1856,  and.detedted  borax  in  its  waters.  It  was  not  until 
some  months  afterwards  that  the  existence  of  a  large  bed 
of  borax  crystals  was  discovered  in  the  bottom  of  the 
lake.  The  land  in  the  district  belongs  to  the  California 
Borax  Company. 

The  water  collected  from  the  lake  in  1863,  on  being 
analysed,  was  shown  to  contain  2401*56  grains  of  solid 
matter  per  gallon,  of  which  about  one-half  was  common 
salt,  one-fourth  carbonate  of  soda,  and  the  remainder 
chiefly  borate  of  soda — there  being  281*48  grains  of  the 
anhydrous  borate,  equal  to  535*08  of  crystallised  borax  to 
the  gallon,  or,  in  other  words,  13  gallons  of  the  water  are 
equal  to  1  lb.  of  the  borax  crystals.  Traces  of  iodides 
and  bromides  were  also  found.  A  sample  of  water  taken 
from  a  coffer-dam  sunk  in  the  middle  of  the  lake  was 
more  concentrated.  There  were  3573*46  grains  of  solid 
matter  per  gallon  ;  but  the  same  ingredients  were  found, 
and  in  nearly  the  same  proportions  as  in  the  water  of  the 
lake  itself.  The  crystals  vary  in  size,  from  those  which 
are  microscopic  to  such  as  are  2  or  3  inches  across.  They 
are  mixed  with  bluish  mud,  and  sometimes  there  are 
several  alternating  layers  of  mud  and  crystals  of  borax. 
It  is  believed  that  there  are  several  thousand  tons  at  the 
bottom  of  the  lake.  The  crude  borax  is  obtained  so  pure 
that  it  is  used  by  the  San  Francisco  assayers  in  preference 
to  the  refined  borax  imported  from  abroad.  In  the  neigh¬ 
bourhood  of  the  lake,  there  is  a  hot  spring  of  a  remarkable 
character,  and  said  to  yield  about  300  gallons  per  minute. 
Mr.  Campbell  gave  the  following  analysis  of  the  water  of 
the  spring,  the  figures  representing  grains  per  gallon: — 


Ordinary  Meeting ,  February  14,  1870. 


Mr.  E.  C.  C.  Stanford,  F.C.S.,  in  the  Chair. 

The  first  paper  was  on  “  Some  Notes  on  Californian 
Borax,”  by  Mr.  Archibald  Campbell,  St.  Rollox  Chemical 
Works.  The  author  referred  briefly  to  the  borax  as 
obtained  from  Thibet  under  the  name  of  tincal ;  and  that 
of  the  Lagoons  of  Tuscany,  and  then  he  spoke  of  the 
boracic  compounds  obtained  within  the  last  few  years  in 
Peru.  In  the  latter  case,  the  deposit  consists  chiefly  of 
borate,  of  lime  with  varying  quantities  of  borate  of  soda. 
Having  spoken  at  some  length  of  the  Peruvian  deposits 
and  of  the  opinions  expressed  by  Mr.  Walker  (Chemical 
News,  vol.  xviii.,  p.  203),  regarding  their  origin,  Mr.  Camp¬ 
bell  stated  that  borax  had  lately  been  found  at  Halberstadt 
in  Transylvania,  in  Ceylon,  in  several  mineral  springs  in 
Canada  East,  and  in  the  waters  of  the  sea  along  the 
coast  of  California.  The  most  important  discovery  of 
borax  in  recent  years  is  that  of  the  Borax  Lake  of 
California,  a  description  of  which  was  given  by  Mr. 
Campbell.  It  is  about  40  miles  from  the  Pacific,  and  60 
miles  from  Suisum  Bay.  Between  it  and  Clear  Lake  (a 
lake  about  25  miles  long)  there  is  a  large  accumulation 
of  volcanic  materials,  containing  much  obsidian  and 
pumice-stone,  lying  loosely  heaped  together  in  a  ridge 
which  separates  the  two  lakes  ;  in  fadt,  all  through  the 
mountain  ranges  on  the  coast  in  the  region  under  notice, 
there  are  hot  springs  and  the  remains  of  solfatara  adtion. 
These  strongly  indicate  a  cross  fradture,  through  which 
the  volcanic  agencies  have  made  themselves  perceptible, 
and  which  probably  forms  a  connedtion  on  the  south¬ 
west  with  the  geysers,  thus  forming  a  line  of  volcanic 
adtion  nearly,  if  not  quite,  across  the  mountain  chain.  It 
is  in  this  peculiarly  volcanic  adtion  that  the  Borax  Lake 
is  situated.  The  lake  is  of  variable  size,  according  to  the 
season  of  the  year  and  the  comparative  dryness  of  the 
season.  In  September,  1863,  the  water  occupied  an  area 
about  4000  feet  long,  and  1800  feet  wide  in  the  widest 
part.  Its  length  has  been  twice  as  great  as  it  is  at  present, 
as  is  evident  from  the  nature  of  the  ground.  In  some 
very  dry  seasons,  the  lake  is  rendered  entirely  dry :  in 
September,  1863,  however,  the  water  was  about  3  feet 
deep.  The  existence  of  the  lake  was  first  made  known  to 


Chloride  of  potassium 

trace 

,,  ,,  sodium . 

84*62 

Iodide  of  magnesium 

0*09 

Bromide  of  magnesium  . . 

trace 

Bicarbonate  of  soda . 

76*96 

,,  ,,  ammonia  . . 

107*76 

Biborate  of  soda . 

103*29 

Sulphate  of  lime  . 

trace 

Alumina  . 

1*26 

Carbonic  acid  (free) . 

36-37 

Silicic  acid . 

8*23 

Matter  volatile  at  a  red  heat  . . 

6577 

484'35 

These  figures  necessarily  represent  anhydrous  salts 
and,  therefore,  the  103*29  grains  of  biborate  of  soda  re¬ 
present  195*35  grains  of  crystallised  borax. 

The  author  had  not  ascertained  the  temperature  of  the 
spring,  but  it  could  not  be  high,  owing  to  the  great 
amount  of  bicarbonates,  and  from  carbonic  acid  present 
in  solution.  He  considered  the  most  extraordinary  feature 
of  the  analysis  to  be  the  very  large  quantity  of  arnmo- 
niacal  salt  present — exceeding,  he  believed,  that  of  any 
spring  yet  analysed. 

Mr.  Campbell  afterwards  read  a  short  paper  on  “  Notes 
on  Silician  Sulphur .”  He  gave  an  account  of  the  mode  in 
which  sulphur  is  distributed  in  nature,  and  of  the  various 
theories  held  regarding  the  formation  of  sulphur  deposits. 
Some  peculiar  properties  of  sulphur  were  next  spoken  of; 
and  the  author  concluded  by  mentioning  some  details 
regarding  the  means  adopted  for  the  extraction  of  the 
sulphur  from  the  mineral  masses  in  which  it  occurs  in 
Sicily. 

The  author  exhibited  several  specimens  of  Californian 
borax  and  Silician  sulphur.  A  short  discussion  followed, 
the  remarks  being  especially  directed  to  the  peculiarities 
of  the  analysis  given  above  and  the  probable  source  of 
the  nitrogen  of  the  ammonia. 


The  next  communication  was  entitled  “  On  the  Compo¬ 
sition  of  Ooze  or  Chalk  Mud  from  the  Atlantic  Sea  Bed,” 
by  Mr.  James  Mahony. 

The  author  spoke  of  the  interest  that  has  been  felt 
regarding  the  nature  of  the  Atlantic  sea  bottom,  and  the 
conditions  of  life  there  present,  ever  since  the  first  surveys 
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were  made  in  connection  with  the  Atlantic  telegraph  cable. 
Previous  to  that  time  Professor- Edward  Forbes  had  ex¬ 
pressed  the  opinion  that  organised  beings  could  not  live 
at  greater  depths  than  200  fathoms  ;  but  Dr.  Wallich  had 
shown  that  animal  life  did  exist  even  at  a  depth  of  1260 
fathoms,  and  that  it  was  represented  by  various  species  of 
starfish  and  Globigcrina ;  and,  further,  that  the  com¬ 
paratively  level  plateau  extending  from  Ireland  to  America 
was  covered  by  a  fine  white  mud,  to  which  the  name  of 
“  ooze  ”  had  been  given.  Mr.  Mahony  then  referred  to 
the  deep-sea  dredging  expeditions  of  H.M.S.  Porcupine, 
and  stated  that  he  had  been  favoured  with  a  sample  of 
the  ooze  lately  sent  to  a  scientific  friend  in  Glasgow,  by 
Professor  Wyville  Thomson.  It  was  obtained  from  the 
deepest  dredging,  2435  fathoms,  about  150  miles  west  of 
Ushant,  the  temperature  of  the  sea  bottom  being  36-5°. 
Part  of  the  sample  was  air-dried  and  a  small  portion  was 
put,  when  fresh,  into  methylated  spirit.  Mr.  Mahony  had 
examined  the  ooze  both  as  a  chemist  and  as  a  naturalist. 


The  following  is  the  analysis  : — 

Silica  . 26-60 

Peroxide  of  iron  and  phosphates  ..  3-80 

Protoxide  of  iron .  0*08 

Carbonate  of  lime  . 58-80 

Carbonate  of  magnesia  .  1-76 

Sulphate  of  lime .  trace 

Soluble  salts .  4-20 

Organic  matter .  2-30 

Water .  2*50 


100-04 

The  silica  was  found  under  the  microscope  to  consist 
chiefly  of  minute  structureless  fragments,  some  of  them 
being  crystalline.  A  small  number  of  diatoms  were  also 
found.  The  calcic  carbonate  consisted  of  larger 
organisms  (class  Foraminifera),  some  still  containing  the 
small  particle  of  jelly-like  matter  constituting  the  animal 
substance  of  these  organisms,  and  called  sarcode  by 
Dujardin.  These  doubtless  yielded  the  organic  matter 
noted  in  the  analysis.  The  soluble  salts  were  accounted 
for  by  the  evaporation  of  the  sea  water  with  which  the 
mud  was  charged  when  taken  up. 

Mr.  Mahony  then  considered  the  question — “  Does  the 
presence  of  the  gelatinous  contents  of  the  foraminifers 
indicate  that  they  live  and  die  on  the  sea  bottom  ?  ”  So 
far  as  the  aeration  of  the  water  was  concerned,  he  found 
no  difficulty,  especially  when  looking  at  the  subject  in 
the  light  thrown  upon  it  by  Mr.  John  Hunter’s  recent 
paper  “  On  Analysis  of  Sea-Water  Performed  on  Board 
the  Porcupine  ”  ( Journal  of  the  Chemical  Society  for 

January,  1870).  He  concluded  his  paper  by  stating  that 
over  the  North-Atlantic  sea-bed  the  chalk  formation  is  in 
continued  progress,  the  identity  of  the  ooze  with  chalk, 
both  chemically  and  organically,  being  very  apparent. 
The  siliceous  grains  have  their  counterpart  in  the  layers 
of  flint  seen  in  the  chalk  cliffs,— probably  formed  by  the 
aggregation  of  minute  particles  round  a  central  nucleus, — 
while  the  species  of  minute  shells  found  in  the  ooze  are 
in  many  cases  identical  with  those  entombed  long  ages 
ago. 

A  short  discussion  followed,  and  then  Mr.  Stanford 
vacated  the  chair  to  read  two  short  papers.  The  first  was 
entitled  “  Note  on  a  Specimen  of  Shell  Sand  from  the 
Island  of  CollP  The  specimen  examined  had  the 


following  analysis : — 

Carbonate  of  lime  . 68-50 

Carbonate  of  magnesia  .  1-51 

Silica  sand . 25-69 

Phosphates,  iron,  and  alumina. .  , .  2-00 

Organic  matter .  2-30 


ioo-oo 

It  was  very  much  agglutinated,  owing  to  the  carbonate 
of  lime  which  the  rain-water  had  taken  up  and  afterwards 
deposited  oyer  the  exposed  grains  of  sand.  The  author 


mentioned  that  most  of  the  islands  of  the  Outer  Hebrides 
rave  similar  deposits  of  sand  on  their  west  coast,  the 
east  being  covered  with  peat.  The  sand  is  generally 
composed  almost  entirely  of  the  the  debris  of  shells  of 
countless  generations  of  mollusca.  In  the  silica  sand 
mentioned  in  the  analysis  there  was  felspar,  and  therefore 
potash.  A  trace  of  nitrogen  was  present  in  the  organic 
matter.  The  specimen  was  much  weathered,  and,  there¬ 
fore,  did  not  contain  as  much  nitrogen  as  there  would 
doubtless  have  been  in  the  fresh  state.  Where  the  sand 
does  not  “  blow  ”  it  bears  a  luxuriant  crop  of  white  clover, 
which  is  specially  remarkable  in  North  and  South  Uist. 
The  presence  of  magnesia  shows  it  to  be  a  good  food  for 
clover.  By  mixing  the  shell  sand  with  the  peat  an  ex¬ 
cellent  soil  is  produced.  With  lime  it  forms  a  remarkably 
strong  mortar,  almost  equal  to  a  cement. 

Mr.  Stanford’s  next  paper  was  a  “  Note  on  Iodide  of 
Cyanogen”  the  result  of  the  examination  of  a  specimen 
of  that  compound  which  he  had  recently  found  while  re¬ 
subliming  a  lot  of  inferior  iodine  purchased  in  London. 
Although  the  impurity  was  said  to  be  a  common  one,  he 
had  never  met  with  it  in  any  quantity  before.  Mr.  Stanford 
detailed  its  properties  and  its  rea&ions. 


MISCELLANEOUS. 


Chemical  Society. — The  following  is  the  Council’s 
list  for  the  election  of  officers  on  March  30th,  1870:— 
President — A.  W.  Williamson,  Ph.D.,  F.R.S.  Vice-Pre¬ 
sidents  who  have  filled  the  office  of  President — Sir  B.  C. 
Brodie,  F.R.S;  Warren  De  la  Rue,  Ph.D.,  F.R.S. ;  A.  W. 
Hofmann,  D.C.L.,  F.R.S.;  W.  A.  Miller,  M.D.,  D.C.L., 
V.P.R.S. ;  Lyon  Playfair,  M.P.,  Ph.D.,  C.B.,  F.R.S. ;  Col. 
P.  Yorke,  F.R.S.  Vice-Presidents — E.  Frankland,  Ph.D., 
F.R.S. ;  J.  H.  Gilbert,  Ph.D.,  F.R.S. ;  A.  Matthiessen, 
Ph.D.,  F.R.S.;  H.  M.  Noad,  Ph.D.,  F.R.S.;  W.  Odling, 
M.B.,  F.R.S. ;  T.  Redwood,  Ph.D.  Secretaries — A. 
Vernon  Harcourt,  M.A.,  F.R.S  ;  W.  H.  Perkin,  F.R.S. 
Foreign  Secretary — H.  Muller,  Ph.D.,  F.R.S.  Treasurer 
— F.  A.  Abel,  F.R.S.  Other  Members  of  Council — E. 
Atkinson,  Ph.D. ;  H.  Bassett ;.  E.  T.  Chapman  ;  David 
Forbes,  F.R.S.;  F.  Field,  F.R.S.;  Dr.  M.  Holzmann  ; 
E.  J.  Mills,  D.Sc. ;  W.  J.  Russell,  Ph.D. ;  Maxwell  Simpson, 
Ph.D.,  F.R.S.;  R.  Angus  Smith,  Ph.D.,  F.R.S.;  A. 
Voelcker,  Ph.D. 

Flower  Farms — Premiums  for  Odours  of  Plants. — 
The  following  premiums  have  been  placed  at  the  disposal 
of  the  Council  of  the  Society  for  the  Encouragement  of 
Arts,  Manufactures,  and  Commerce,  for  the  term  of 
seven  years,  by  Dr.  Septimus  Piesse,  F.C.S. : — 1.  A  pre¬ 
mium  of  £5,  for  one  pound  of  otto  of  bergamot,  of  the 
value  of  16s.  or  more  in  the  London  market,  being  the 
produce  of  plants  ( Citrus  Bergamia)  grown  in  Australia, 
New  Zealand,  Natal,  any  of  the  British  West  India 
Islands,  or  any  other  British  Colony  or  Dependency. 
2.  A  premium  of  ^5,  for  1  oz.  of  otto  of  roses,  of  the  value 
of  £1  or  more  in  the  London  market,  being  the  produce  of 
any  variety  of  roses  grown  together  in  one  plantation  in 
the  above-mentioned  Colonies.  3.  A  premium  of  ^10,  for 
a  canister  of  enflowered  butter  or  fat,  so  scented  with  any 
kind  or  sort  of  flower,  either  by  infusion  or  enfleurage,  or 
by  means  of  these  processes  jointly,  of  the  weight  of  3  lbs. 
or  more,  and  of  the  value  of  6s.  per  lb.  in  London  ;  the 
said  butter  or  fat  to  be  enflowered  or  infused  with  flowers 
grown  for  the  purpose  in  the  British  Colonies. 

On  the  Use  of  Ether  as  an  Intoxicant  in  the 
North  of  Ireland. — We  have  received  from  Mr.  H.  N. 
Draper  a  pamphlet  on  the  above  subject  from  which  we 
learn  that  the  use  of  methylated  ether  instead  of  alcohol 
is  very  general  in  the  counties  of  Londonderry,  Antrim, 
and  Tyrone.  The  quantity  taken  at  one  time  is  from  two 
to  four  drachms  and  the  dose  is  repeated  twice,  thrice,  or 
l  even  four  and  six  times  daily.  Mr.  Draper  treats  the 
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subject  in  its  relation  to  the  Inland  Revenue  and  also  to 
insurance  companies,  the  former  suffering  by  the  practice 
to  the  extent  of  ^5666  per  annum,  while  the  risks  of  the 
latter  are  increased  by  such  an  inflammable  liquid  being 
stored  and  handled  by  people  ignorant  of  its  properties. 

Water  Supply  of  London. —  We  have  received  from 
Dr.  Letheby  his  report  on  the  sanitary  condition  of 
London,  in  which  he  says  the  chemical  composition  of 
the  metropolitan  water  has  not  fluduated  to  any  con¬ 
siderable  extent ;  for  that  derived  from  the  Thames  and 
the  Lea  has  contained  from  21  to  23  grains  of  solid 
matter  per  imperial  gallon  during  the  winter  months, 
when  the  rainfall  is  the  greatest,  and  from  17  to  17*5 
grains  per  gallon  in  the  summer,  when  it  is  least,  the 
average  for  the  whole  year  being  about  ig-3  grains  per 
gallon,  of  which  about  i4’2  grains  are  calcareous  salts, 
giving  that  degree  of  hardness  to  the  water,  the  hardness 
being  reduced  to  about  3-8  degrees  by  boiling  the  water 
for  a  quarter  of  an  hour.  The  proportion  of  common  salt 
in  the  water  does  not  exceed  i-8  grains  per  gallon,  and 
the  organic  matter,  as  estimated  by  the  oxygen  required 
to  oxidise  it,  is  not  above  two-thirds  of  a  grain  per  gallon. 
The  nitrogenous  matter  also  is  remarkably  small,  ammonia 
being  in  the  proportion  of  only  one  part  to  about 
35,000,000  parts  of  water,  and  the  nitrogen,  as  nitrates,  &c., 
as  one  to  630,000  parts.  The  water  supplied  to  the  public 
is  for  the  most  part  clear  and  colourless  ;  on  one  occasion, 
however,  during  the  year,  it  was  slightly  turbid  in  the 
case  of  the  Grand  Junction  water  ;  on  two  occasions  with 
the  Southwark  and  Vauxhall  water  ;  on  four  with  the 
Lambeth;  and  on  six  with  the  Chelsea.  The  daily  supply 
of  water  to  the  metropolis  has  ranged  from  91,578,341 
gallons  per  day,  in  the  month  of  January  last,  to 
110,094,058  gallons  in  the  month  of  July,  the  average  for 
the  whole  year  being  rather  more  than  99,000,000  of 
gallons  per  day,  or  31-2  gallons  per  head  of  the  population. 
The  daily  supply  to  Paris  averaged  46,561,472  gallons 
per  day,  or  24^6  gallons  per  head  of  the  population  ;  but 
this  includes  the  water  supplied  to  the  public  fountains, 
ornamental  waters,  &c.  The  number  of  houses  supplied 
daily  by  the  water  companies  of  London  is  about  463,000. 
Rather  more  than  half  of  the  water  is  obtained  from  the 
River  Thames  at  Hampton,  and  the  rest  is  from  the  Lea, 
and  from  springs  and  wells  in  the  chalk.  The  supply  to 
Paris  is  derived  chiefly  from  the  Canal  d’Ourcq  and  the 
River  Seine.  None  of  the  Paris  water  is  filtered,  and  is 
always  more  or  less  turbid  when  it  reaches  the  consumer. 
In  London,  however,  the  water  is  filtered,  generally  in  a 
very  effective  manner.  It  is  remarked  that,  except  in 
special  cases,  water  of  moderate  hardness,  like  that 
supplied  to  the  metropolis,  to  Paris,  and  Vienna  is  always 
preferred,  and  is  best  suited  for  domestic  purposes, 
because  of  its  being  brighter  to  the  eye  and  more  agreeable 
to  the  taste.  So  satisfied,  indeed,  were  the  French 
authorities  on  this  head,  that  they  passed  by  the  soft 
waters  of  the  sandy  plains  near  Paris,  and  went  far  away 
to  the  chalk  hills  of  Champagne,  where  they  found  a  water 
which  is  even  harder  than  that  supplied  to  London. 
One  important  consideration  which  strongly  influenced 
them  in  their  decision  was  the  fad  that  more  conscripts 
are  rejeded  in  the  soft-water  distrids,  on  account  of  im¬ 
peded  development  and  stunted  growth,  than  in  the  hard  ; 
and  they  conclude  that  calcareous  matter  in  water  is 
essential  to  the  formation  of  tissues.  In  this  country, 
also,  it  is  remarkable  that,  wherever  soft  water  is  supplied 
to  the  people,  the  mortality  is  large,  even  when  allowance 
is  made  for  the  birth-rate  of  the  place.  Glasgow,  for 
example,  as  well  as  Preston,  Dundee,  Sheffield,  Plymouth, 
Manchester,  Bradford,  &c.,  which  are  all  supplied  with 
water  of  less  than  4  degrees  of  hardness,  have  a  mortality 
which  ranges  from  26  to  34  per  1000,  while  at  Birming¬ 
ham,  Bristol,  Sunderland,  Newcastle-on-Tyne,  Wakefield, 
Dover,  Norwich,  Croydon,  Worcester,  Derby,  and  other 
places,  where  the  waters  are  hard,  the  mortality  is  con¬ 
siderably  less ;  in  fad,  it  may  be  said  that  in  towns  sup-  , 
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plied  with  water  of  more  than  10  degrees  of  hardness,  the 
average  mortality  is  about  22  per  1000,  while  in  those 
supplied  with  softer  water  it  is  about  26  per  1000.  It  may 
well  be,  as  the  late  Professor  Johnson  observed,  that  “  the 
bright  sparkling  hard  waters  which  gush  out  in  frequent 
springs  from  our  chalk  and  other  limestone  rocks  are 
relished  to  drink,  not  merely  because  they  are  grateful  to 
the  eye,  but  because  there  is  something  exhilarating  in 
the  excess  of  carbonic  acid  they  contain  and  give  off ;  and 
because  the  lime  they  hold  in  solution  removes  acid 
matters  from  the  stomach,  and  thus  ads  as  a  grateful 
medicine  to  the  system.  To  abandon  the  use  of  such  a 
water,  and  to  drink  daily  in  its  stead  one  entirely  free 
from  mineral  matter,  so  far  from  improving  the  health, 
may  injure  it.  The  water  of  a  country  may  determine  the 
diet  of  its  inhabitants.  The  soft  water  of  the  lakes  of 
Scotland  may  have  had  much  to  do  with  the  use  of  brown 
meal ;  and  but  for  the  calcareous  waters  of  Ireland  the 
potato  could  not  have  become  a  national  food.”  Looking 
at  the  plain  teachings  of  all  this,  and  considering  the  ex¬ 
cellent  quality  of  the  water  supplied  to  this  metropolis,  it 
would  be  folly,  in  my  opinion,  to  change  it  for  a  soft 
water.  On  the  other  hand,  it  is  quite  possible  to  have 
an  excess  of  calcareous  and  other  saline  matters,  as  is 
the  case  with  the  well  waters  of  this  city,  where  the 
proportion  ranges  from  48  to  120  grains  per  gallon.  Dr. 
Letheby  concludes  with  a  report  of  the  sanitary  work 
done  in  the  city  during  the  year. 


CORRESPONDENCE. 


MONAD  ELEMENTS. 

To  the  Editor  of  the  Chemical  News. 

Sir, — In  the  Chemical  News  (vol.  xxi.,  p.  80),  Mr.  George 
Davis  has  touched  upon  a  subjed  especially  interesting  to 
me,  as,  during  the  last  thirteen  months,  I  have  made  it 
my  study.  Many  circumstances  (among  which  a  pro¬ 
longed  absence  in  the  country,  away  from  all  books  of 
reference,  and  a  wish  to  colled  more  and  more  evidence 
in  their  support)  have  combined  to  defer  the  publication 
of  my  views  of  the  so-called  monad  elements  ;  I  hope, 
however,  now  speedily  to  make  them  known.  I  may 
shortly  state  that,  by  assuming  triad  fundions  for  the 
univalent  class  of  bodies,  I  have  been  able  to  explain  the 
existence  of  many  compounds  hitherto  unclassified  and 
regarded,  as  Mr.  Wanklyn  says,  as  “  freaks  of  nature.” — 
I  am,  &c., 

Walter  Noel  Hartley. 

Dr.  Odling’s  Laboratory,  Royal  Institution, 

February  23rd,  1870. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Under  this  heading  will  be  found  an  encyclopcedic  list  of  chemical 
papers  published  abroad  during  the  past  week,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices,  will,  therefore,  be  equivalent  to  an  English  edition  of 
the  “  Jahresberichte." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 

CoMptes  Rendus  des  Stances  de  VAcademie  des  Sciences,  February  14, 

1870. 

This  number  contains  the  following  papers  relating  to  chemistry 
and  allied  sciences  : — 

Galvanic  Element  with  Three  Fluids. —  F.  Zaliwski. — This 
contrivance  consists  of  two  porous  cells  placed  one  inside  the  other  and 
surrounded  by  another  suitable  vessel.  The  inner  vessel  contains 
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nitric  acid  and  a  piece  of  carbon  ;  the  intermediate  vessel  contains 
sulphuric  acid  ;  and  the  outer  vessel  a  solution  of  sal-ammoniac  in 
water  and  a  piece  of  zinc.  The  author  states  that  this  arrangement  is 
very  superior  to  a  Bunsen  cell. 

Accidental  Images  of  White-Coloured  Objects.—  J.  M* 
Seguin. — A  continuation  of  a  former  paper  on  this  subject. 

Geological  and  Agronomical  Map  of  the  Departement  de  la 
Haute-Vienne. — J.  Mallard. — M.  Elie  de  Beaumont  calls  the 
attention  of  the  meeting  to  this  map,  on  account  of  the  excellent 
manner  in  which  it  has  been  executed  by  means  of  chromo-lithography. 
The  description  given  is  too  lengthy  for  full  reproduction  here  ;  but 
the  utility  of  such  local  maps,  executed  with  minute  accuracy  and  on 
a  large  scale,  must  be  evident. 

Fusion  of  Platinum. — Dr.  St.  Claire-Deville  states  that  an  error 
has  accidentally  been  made  in  the  Compte  Rendu  of  the  last  meeting, 
and  that  it  is  the  oxygen,  not  the  hydrogen,  dissolved  during  the  fusion 
of  platinum,  which  gives  rise  to  this  metal,  presenting  the  same  phe¬ 
nomenon  as  molten  silver— viz.,  scintillation  and  spirting  while  in  the 
molten  state. 

New  Electro- Magnetic  Apparatus. — A.  Demoget. 

Description  of  an  Apparatus  for  Registering, by  Photography 
the  Reading  of  the  Barometer. — P.  Volpicelli.  ’ 

Historical  Notes  on  the  Radiation  of  Heat  from  the  Moon. — 
P.  Volpicelli.— After  referring  to  the  opinions  of  Virgil,  Dante, 
Tasso,  Marini  and  Guarini,  who  denied  the  possibility  of  heat 
emanating  from  the  moon,  the  author  quotes,  from  the  works  of  Aris¬ 
totle,  Aquino,  Pic  de  la  Mirandolle,  and  Cardan,  who,  although  not 
enabled  to  prove,  experimentally,  any  facts  relating  to  this  matter, 
yet  admitted  that  heat  emanated,  to  some  degree,  from  the  moon.  Dr. 
Hooke  was  the  first  who  called  attention  to  this  subject,  by  some 
observations  and  experiments;  and  Geminio  Montanori  (born,  1632; 
died,  1687)  states,  in  his  “  L’Astrologia  Convinta  di  Falsita,”  that  the 
heat  emanating  from  the  moon  can  be  readily  made  perceptible  by 
means  of  a  large  air  thermometer  and  a  powerful  lens.  In  our  days, 
the  author  says,  it  was  Melloni  who,  on  the  23rd  of  March,  1846,  has 
incontrovertibly  proved,  by  experiments,  that  the  moon  radiates 
heat. 

Double  Crystals  Exhibited  by  Snow. — J.  Girard. 

Action  of  Green  Light  upon  the  Mimosa  Pudica. — P.  Burt. 
— The  plants  are  placed  under  glass  jars  constructed  of  variously- 
coloured  glass.  The  chief  fact  observed  in  respedt  of  these  very 
sensitive  plants  is  that,  by  being  covered  with  a  green-coloured  glass 
jar,  the  plant  rapidly  becomes  insensible,  and  dies  in  a  very  short 
time. 

Solar  Spots  Visible  by  the  Naked  Eye.—1 Tremeschini. — By 
simply  making  use  of  a  coloured  glass,  the  author  states  that  these 
spots  can  be  seen  very  well ;  the  diameter  of  the  largest  was,  on  the 
nth  instant  at  9  a.m.,  o°  3 *45',  and  on  the  14th  at  10  a.m.,  oc  4-5o'. 

By  far  the  greatest  portion  of  this  number  is  occupied  by  essays  on 
geometrical,  mechanical,  and  mathematical  subjedts;  and  there  is  no 
paper  stridtly  relating  to  chemistry. 
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This  number  contains  no  original  papers. 

No.  17,  1869. 

On  the  Lead  Salts  of  Formic  Acid. — Dr.  Barfoed. — The  author 
describes  : — Neutral  formiate  of  lead. — According  to  what  is  stated  on 
the  solubility  of  this  salt  in  treatises  on  chemistry,  it  is  soluble  in 
36  parts  of  water;  but,  according  to  the  author’s  experiments,  this 
salt,  prepared  with  proper  care,  requires  for  solution  63  parts  of  cold 
wrater,  while  it  requires  5!  parts  of  boiling  water  for  solution.  This 
salt  is,  moreover,  gradually  decomposed  by  being  boiled  ;  formic  acid 
escapes,  and  a  basic  salt  remains.  Bibasic  formiate  of  lead  is  obtained 
when  an  aqueous  solution  of  the  neutral  salt  is  treated  with  its  equi¬ 
valent  weight  of  oxide  of  lead  ;  it  is  readily  obtained  in  large  crystals, 
which  are,  however,  easily  adted  upon  by  the  carbonic  acid  of  the  air. 
The  formula  is  2PbO,C2PI03.  1  part  of  this  substance  requires  58-5 
parts  of  cold  and  10  parts  of  boiling  water  for  solution  ;  it  is  insoluble 
in  alcohol,  as  is  likewise  the  neutral  salt.  Tribasic  formiate  of  lead 
is  obtained  by  boiling  a  solution  of  the  neutral  salt  with  2  equivalents 
of  oxide  of  lead  ;  this  substance  is  obtained  in  small  acicular  crystals, 
soluble  in  25^  parts  of  cold,  and  7J  of  boiling,  water ;  formula, 
3PbO,C2HOa.  Quadribasic  formiate  of  lead,  4Pb0,C2H03. — 1  part  of 
this  salt  requires  104  parts  of  cold  water  for  solution  ;  it  is  insoluble 
in  alcohol. 

Estimation  of  Nitric  Acid  in  Spring  Waters. — Dr.  Fleck. — 
The  method,  described  at  great  length,  is  based  upon  the  fadt  that, 
according  to  the  author,  the  nitric  acid  present  in  spring  waters  is 
chiefly  combined  with  lime  or  magnesia,  and  rarely  only  with  alkalies. 
Use  is  made  of  the  well-known  fadt  that  a  solution  of  sulphate  of  potassa 
yields,  when  mixed  with  a  solution  of  nitrate  of  lime,  gypsum  and  nitrate 
of  potassa,  which,  in  its  turn,  when  ignited  in  the  presence  of  organic 
substances,  is  converted  into  carbonate  of  potassa  ;  while,  lastly,  the 
carbonate  of  potassa  thus  formed  can  be  quantitatively  estimated  and 
is  proportional  to  the  quantity  of  nitric  acid  present.  The  reagents 
required  for  the  execution  of  this  method  are — Normal  nitric  acid  and 
normal  caustic  soda  solution,  each  at  from  4  to  5  per  cent;  a  solution 
of  sulphate  of  potassa,  5  grms.  to  100  c.c.  of  water ;  perfedtly  pure 
sugar.  According  to  the  statements  made  in  this  lengthy  essay,  this 
method  appears  to  be  a  useful  addition  to  quantitative  chemical 
analysis. 


A  New  Salt  from  Hallstadt  (Austria).— Dr.  Simony. — This 
mineral  occurs  along  with  rock-salt,  anhydrite,  and  a  somewhat 
weathered  sulphate  of  soda ;  its  colour  is  bluish  green ;  formula, 
MgS04,Na2S04,4H20.  This  salt  is  not  affedted  by  exposure  to  air, 
and  loses,  even  at  ioo°,  only  a  portion  of  its  water.  Although,  therefore, 
this  salt  has  the  same  percentage  composition  as  astrakanite,  it  has 
a  different  constitution.  The  three  now  known  naturally-occurring 
double  salts  of  the  sulphates  of  soda  and  magnesia  are,  therefore — • 
MgS04,Na2S04,4aq,  astrakanite,  or  Bloedite  ; 

2MgS04,2Na2S04,5Ha0,3aq,  Simonyite  (the  salt  just  discovered) ; 
and  2MgS04,2Na2S04,5H20,  Loewite. 

Synthesis  of  Hydroxylamine.— Dr.  Ludwig. — The  author  has 
succeeded  in  directly  combining  nascent  hydrogen  and  deutoxide  of 
nitrogen,  NO  +  H3  =  NH30.  This  is  effected  by  passing  pure  deutox¬ 
ide  of  nitrogen  through  a  mixture  of  tin  and  hydrochloric  acid;  the 
tin  is  removed  by  sulphuretted  hydrogen,  the  filtrate  is  evaporated  to 
dryness,  and  the  residue  taken  up  with  alcohol.  The  chloride  of 
ammonium  is  removed  by  chloride  of  platinum,  and  the  hydroxyl¬ 
amine  is  precipitated  with  pure  anhydrous  ether. 

Action  of  Chlorine  upon  Absolute  Alcohol  while  Exposed 
to  Direct  Sunlight. — MM.  Streit  and  Franz. — While  engaged  in 
making  hydrate  of  chloral  with  absolute  alcohol,  direct  sunlight 
accidentally  fell  upon  the  apparatus,  the  temperature  of  the  contents 
of  which  was  62°.  The  continued  action  of  the  sun’s  rays  caused  a 
series  of  sharp  detonations,  accompanied  by  very  bright  lightning-like 
flashes  inside  the  apparatus  ;  the  fluid,  previously  quite  clear,  became 
black,  a  blackish  powder  was  separated,  and  the  temperature  rose  to 
78’.  The  authors  repeated  the  experiment  with  artificial  light,  and 
found  that  magnesium  light,  the  light  emitted  by  a  mixture  of  sul¬ 
phide  of  carbon  and  deutoxide  of  nitrogen  while  burning,  eledtric 
light,  and  the  light  emitted  by  the  ignition  of  a  mixture  of  chlorate  of 
potassa  and  sulphur,  when  ignited  produce  the  same  effedt.  The  pro- 
dudts  of  the  decomposition  of  the  alcohol  were  not  further  in¬ 
vestigated,  but  exhibited  a  most  frightful  stench  and  a  deep  reddish 
brown  colour. 


Revile  Hebdomadairt  de  Chimie,  February  10,  1870. 

Process  for  Rendering  Various  Substances  Waterproof. — ■ 
M.  Ch.  Toppan. — This  contrivance  consists,  essentially,  in  the  em¬ 
ployment  of  a  solution  of  pure  paraffin  in  naphtha — that  is  to  say, 
light  petroleum  oil— and  to  steep  the  objedts  required  to  be  water¬ 
proof  in  this  solution. 

Estimation  of  Starch  in  Bread. — J.  Mayer. — The  method  pro¬ 
posed  by  the  author  is  that  of  converting  the  starchy  matter  into  glu¬ 
cose,  by  means  of  boiling,  say  5  grms.  of  the  bread,  with  water  contain¬ 
ing  i-20th  of  its  weight  of  sulphuric  acid.  The  liquid  is  kept  boiling  for 
a  considerable  time,  and  from  time  to  time  a  small  quantity  is  tested 
with  iodine ;  when,  as  the  latter  substance  fails  to  indicate  the 
presence  of  starch,  ebullition  is  kept  up  for  some  time  longer,  and  the 
glucose  which  is  formed  is  estimated  by  Fehling’s  process.  A  too 
weak  acid  should  not  be  applied,  nor,  also,  a  stronger,  as  both  are, 
according  to  the  author,  equally  injurious  to  the  accuracy  of  the 
results. 

On  Diamonds. — M.  F.  Rambosson. — This  paper,  an  abstradt  of  a 
printed  book  just  published,  is  accompanied  by  an  engraving  repre¬ 
senting  the  most  celebrated  of  these  precious  stones.  No  mention  is, 
however,  made  of  the  largest  diamond  ever  yet  found,  which  once 
belonged  to  the  Rajah  of  Mattan,  Borneo,  but  is  now  in  the  possession 
of  the  Netherlands’  Government;  this  jewel,  as  yet  uncut,  however, 
has  a  flaw  (a  very  common  thing  for  large  diamonds— for  instance, 
the  Koh-i-noor),  which  very  materially  impairs  its  value.  This  stone 
weighs  367  carats  (upwards  of  3  ozs.  troy),  and  is  egg-shaped. 

Bromoform,  Bromal,  and  Iodal  compared  with  Chloroform 
and  Chloral. — Dr.  Rabuteau. — This  paper  is  the  record  of  some 
experiments  made  with  these  substances  to  test  their  anaesthetic 
value. 


Cosmos,  February  12,  1870. 

Imperial  Observatory  at  Paris. — By  the  same  decree  which 
relieves  M.  Le  Verrier  from  his  functions  as  Diredtor  of  the  Observa¬ 
tory,  the  provisional  management  and  chief  control  of  that  establish¬ 
ment  is  placed  in  the  hands  of  a  committee  of  three  gentlemen — viz., 
Vice-Admiral  Penhoat;  M.  Combes,  Member  of  the  Institute;  and 
M.  Balard,  Inspedtor-General  of  Superior  Public  Instrudtion. 

Explosion  of  a  Dynamite  Manufactory. — This  took  place  at 
Dunwald,  near  Cologne,  a  few  days  ago.  The  quantity  of  material 
exploded  was  only  about  100  kilos.;  but  the  destruction  of  life  and 
property  for  a  great  distance  around  the  spot  was  such  as  could  hardly 
have  been  affedted  by  thirty  times  as  much  gunpowder. 

Dangers  of  Arsenical  Green  Pigments.— The  Prefect  of  Police 
of  the  Seine  (Paris  and  environs)  has  very  properly  issued  a  notice 
calling  attention  to  the  great  danger  attending  the  use  of  these  pig¬ 
ments  for  imparting  colours  to  the  edges  of  books  and  various  articles 
of  stationery,  to  which  these,  specifically,  very  heavy  materials  are 
merely  fixed,  either  by  thin  glue-water  or  gum.  It  is  a  well-known 
fadt,  the  police  notice  says,  that,  even  when  mixed  with  linseed  oil, 
these  pigments  are  liable  to  become  loose  and  pulverulent  (unless 
peculiar  precautions  be  taken) ;  and  they  are  altogether  unsuitable  for 
the  purposes  just  named,  since  they  dust  off,  and  thus  may  be  inhaled 
and  cause  derangements  of  health.  The  manufacturers  of  the  articles 
alluded  to  are,  if  they  continue  this  practice  after  this  day,  amenable 
to  legal  proceedings,  corredtionally  as  well  as  en  matiere  civile  (liable 
for  action  for  damages). 


Chemical  News,  ) 

Feb.  25,  1870.  .» 
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Chemical  Notices  from  Foreign  Sources. 


February  19,  1870. 

University  of  Heidelberg. — This,  the  most  ancient  of  Germany 
except  the  Universities  of  Prague  and  Vienna,  was  founded 
in  1386,  and  has  always  been  a  first-rate  establishment^  and  of 
high  standing  in  physical  science.  Helmholtz,  Bunsen,  Kirchhoff, 
Hofmeister  and  others  have  been  and  are  among  the  bright  gems  of 
this  scientific  institution,  which  has  a  teaching  staff  of  80  men  and  an 
average  number  of  from  400  to  600  students. 

Rendering  Tissues  Waterproof  (Impermeables).  —  V. 
Meunier. — 1  kilo,  of  alum  is  dissolved  in  32  kilos,  of  water,  and  1  kilo, 
of  acetate  of  lead  is  dissolved  in  the  same  quantity  (separately)  of 
water.  The  two  liquids  having  been  mixed,  there  is,  of  course,  pre¬ 
cipitated  sulphate  of  lead  ;  as  soon  as  this  is  deposited,  the  clear  liquid 
is  decanted,  and  the  fabric  which  it  is  desired  to  render  waterproof  is 
thoroughly  steeped  in  this  fluid,  and  next  dried  by  being  hung  up  in 
open  air. 

Moniteur  Scientifique,  No.  316,  February  15,  1870. 

This  number  contains  the  following  original  papers  and  memoirs 
pertaining  to  chemistry: — 

Peat  from  Avigliana,  near  Turin,  Italy. — Dr.  Fino. — Close  to 
the  Mont  Cenis  railway  tunnel,  in  the  valley  of  Susa,  an  enormous 
deposit  of  peat  is  found  which,  since  fuel  of  any  kind  for  industrial 
purposes  is  scarce  all  over  the  Italian  soil,  is  largely  us&d.  The 
authors  have  analysed  four  different  samples  of  this  fuel,  viz. : — The  top 
layer,  or  light  peat,  containing,  in  100  parts — Water  (driven  off  at 
ioo°),  44'tg  ;  volatile  combustible  matter,  3674 ;  coke,  i6'44;  ash,  2'93. 
Middle  layer— Water,  38U0;  volatile  combustible  matter,  36'og  ;  coke, 
20'8g;  ash,  4'92.  Lower  layer,  compaCt  black  peat — Water,  32'4i  ; 
volatile  combustible  matter, 36'23  ;  coke,  2i'22  ;  ash,  10U4.  Artificially- 
compressed  very  hard  black  peat — Water,  26  89  ;  volatile  combustible 
matter,  3878;  coke,  22‘4i  ;  ash,  1272.  The  average  composition  of 
the  ash  of  these  peats  (containing,  on  average,  after  drying,  ii'37 
per  cent  thereof)  is,  in  100  parts — Silica  and  clay  insoluble  in  HC1, 
37'6i  ;  silica  soluble  in  HC1,  o-85  ;  protoxide  of  iron,  5-30  ;  peroxide  of 
iron,io-22;  alumina,  7‘o  ;  lime,  24'6i  ;  magnesia,  i'40  ;  sulphuric  acid, 
3-04  ;  traces  of  HC1,  KO,  NaO,  and  loss,  o-6i ;  carbonic  acid,  0'36.  The 
utilisable  calorific  value  of  sample  1,  in  wet  state,  is  1836  ;  No.  2,2172  ; 
No.  3,  2391;  No.  4,  2515. 

Mineral  Magnesian  Water  from  Bertinaro. — M.  F.  Sestini. — 
When  recently  taken  from  the  spring,  this  water  is  perfectly  limpid, 
and  keeps  so  in  well-corked  bottles.  When  exposed  for  some  time  to 
the  air,  a  white  sediment  is  deposited  ;  taste,  bitter  saline  ;  exhibits  a 
slight  hydrosulphuric  odour  ;  does  not  affeCt  litmus  paper,  hut  reddens 
turmeric  paper  slightly.  1  litre  of  the  water  contains — Chloride  of 
magnesium,  171  grms. ;  chloride  of  sodium,  yo27  ;  chloride  of  potas¬ 
sium,  a  trace  ;  sulphate  of  soda,  0768 ;  sulphate  of  lime,  o-63g  ;  bicar¬ 
bonate  of  lime,  i-83  ;  alumina,  ferrous  oxide,  and  phosphoric  acid, 
o-oi6  ;  silica,  0'0i2  ;  organic  matter  and  ammonia,  0746; — total, 
12748  grms. 

Ammonia  Gunpowder. — M.  A.Jouglet. — The  owners  of  theNora- 
Gyttorp  Powder  Mills,  Sweden,  have  brought  out  a  new  kind  of  powder, 
which  contains,  it  appears,  a  mixture  of  nitrate  of  ammonia  and  nitrate 
of  potassa  (with  what  other  substances  is  not  said).  This  material  is, 
according  to  some  accounts,  a  more  powerful  explosive  than  nitro¬ 
glycerine,  and  cannot  be  ignited,  or  made  to  explode,  but  by  the  im¬ 
pact  of  a  blow,  or  a  falling  weight,  or  by  the  detonation  of  a  small 
cartridge  containing  common  gunpowder.  Experiments  made  at  a 
military  establishment  at  Berlin  with  this  powder  have  proved  that, 
while  ordinary  gunpowder,  gun-cotton,  nitroglycerine,  and  dynamite 
take  fire  the  moment  flame  is  approached,  this  powder  did  not  do  so. 
As  regards  the  effeCt  of  the  impaCt  of  a  blow  of  a  falling  weight  (the 
same,  of  course,  in  each  case),  ordinary  gunpowder  requires  for  ex¬ 
plosion  that  the  weight  falls  from  a  height  of  between  4  and  5  ft. ; 
nitroglycerine,  ft. ;  dynamite,  2f  ft. ;  and  ammonia  gunpowder, 
between  12  and  15  ft.  A  sample  having  been  sent  to  France  from 
Berlin  did  not,  the  author  says,  confirm  the  high  opinion  this  substance 
is  thought  worthy  of  in  Prussia. 

Waterproofing  Paper.— M.  A.  Jouglet.— The  solution  of  oxide 
of  copper  in  ammonia  adts,  as  is  well  known,  as  an  energetic  solvent 
upon  cellulose ;  this  property  is  made  use  of  to  waterproof  paper  in 
the  following  manner : — A  tank  is  made  to  contain  the  solution  just 
alluded  to,  and  the  paper  is  rapidly  passed  just  over  and  in  contact 
with  the  surface  of  the  liquid,  by  means  of  properly-placed  rollers 
moving  with  speed.  The  paper,  on  leaving,  is  pressed  between 
two  cylinders,  and  next  dried  by  means  of  so-called  drying  cylinders, 
similar  to  those  in  use  in  paper  mills.  The  short  contadt  of  the  felty 
paper  tissue  with  the  liquid  gives  rise  to  just  sufficient  solution  of 
cellulose  to  form  an  impermeable  varnish. 


Bulletin  de  V Academic  Imperial e  des  Sciences  de  Si.  Peiersbourg, 

Vol.  xiv.,  No.  3,  1869. 

The  only  paper  relating  to  chemistry  in  this  number  is  a  lengthy 
one  : — 

Chlorinated  Derivatives  of  Toluol. — Drs.  F.  Beilstein  and  A. 
Kuhlberg. — The  authors  have  divided  their  memoir  into  the  follow¬ 
ing  sedtions  Isomeric  tetrachlorotoluols — 

CH6  C14.CH3i  C8H,C13.CH2C1,  C6H3Cl2.CHCla,  and  C0H4C1.CC13; 
isomeric  pentachlorotoluols — 

C6C15.CH8,  C„HCl4.CHaCl,  CBHaCl3.CHCl2,  and  CaH8Cl2.CCl„  ; 
isomeric  hexachlorotoluols — 

C6Cla.CH2Cl,  C4HC14.CHC1«,  and  CgH2Cls.CClB  ; 


isomeric  heptachlorotoluols— 

C8C!3.CHCltt  and  CaHCl1.CCl3.C(3Cl..CCl3=C7CIB. 

There  is  added  to  this  memoir  an  extensive  tabulated  review  of  all 
the  compounds  treated  of,  exhibiting  their  boiling-point,  specific 
gravity,  percentage  composition,  crystalline  shape,  melting-point 
of  the  solid  substances  and  formulae. 


Berichte  der  Dentschen  Chemischen  Gesellschaft  xu  Berlin,  No.  20, 

1869. 

This  number  opens  with  a  beautifully-executed  and  very  good  photo¬ 
graphic  likeness  of  the  late  lamented  Thomas  Graham,  represented 
as  he  was  known  to  us  in  the  later  days  of  his  life.  A  full  biography 
of  the  deceased,  from  the  hand  of  his  friend  Dr.  A.  W.  Hofmann, 
forms  a  conspicuous  and  valuable  portion  of  this  number,  which  con¬ 
tains  the  following  original  papers  and  communications 

Various  Reactions  Exhibited  by  the  Salts  of  Oxide  of  Copper 
(Black  Oxide)  when  Cyanogen  Compounds  are  Present. — Ed. 
Schaer. — This  very  lengthy  paper  is  reserved  for  future  communica¬ 
tion  in  full. 

Synthesis  of  Aromatic  Acids. — Th.  Zincke. — Referring  to 
the  observation  of  Dr.  Wislicenus,  that  minutely-divided  silver  is  one 
of  the  best  means  for  the  concatenation  (verkettung)  of  carbon  atoms, 
the  author  imagined  that  this  might  be  also  useful  for  the  synthesis 
of  aromatic  acids.  He  describes,  at  very  great  length,  his  experiments, 
beginning  with  a  toluolic  acid,  phenylo-acetic  acid;  but,  instead  of 
applying  silver,  use  has  been  made  of  very  minutely-divided  copper. 
The  ethyl-ether  of  the  acid  just  alluded  to  was  heated,  along  with 
bromide  of  benzol  and  copper,  to  from  180°  to  200°,  in  a  sealed  tube. 
After  a  lengthy  and  complicated  process  of  purifying,  a  sufficient  quantity 
of  pure  material  was  obtained  to  test  its  properties,  which  are— A  solid 
crystalline  body,  fusing  at  76°,  subliming  at  a  higher  temperature,  with¬ 
out  decomposition,  and  difficultly  soluble  in  cold,  but  more  readily  so  in 
hot,  water.  The  analysis  of  the  silver-salt  and  the  products  of  oxida¬ 
tion  by  means  of  chromic  acid,  yielding  carbonic  acid  and  benzoic 
acid,  prove  the  perfect  identity  of  the  substance  as  a  toluylic  acid. 
Synthesis  of  phenyl -propionic  acid. — The  author  thought  that  it  might 
be  possible  to  withdraw  from  monochloro-acetic  acid  and  chloride  of 
benzyl,  the  chlorine,  by  means  of  copper  or  silver,  and  to  obtain  an 
acid,  C8H5,CH2CH2COHO— that  is  to  say,  ft  phenyl-propionic  acid  ; 
but  the  results  of  a  series  of  experiments  did  not  confirm  this  view ; 
and  the  body  chiefly  produced  is  a  substance  insoluble  in  alcohol, 
whether  cold  or  hot,  difficultly  soluble  in  ether,  and  slightly  better 
soluble  in  benzol,  chloroform,  and  sulphide  of  carbon,  from  all  of 
which  solutions  it  is  only  obtainable  as  an  amorphous,  brittle  resin, 
exhibiting,  even  in  its  dilute  solutions,  a  bluish  fluorescence  similar 
to  that  exhibited  by  solutions  of  quinine.  Energetic  oxidising  sub¬ 
stances  are,  even  at  boiling  heat,  without  any  action  upon  this  sub¬ 
stance,  which  yielded,  by  elementary  organic  analysis,  in  100  parts — ■ 
C,  9278;  H,  672;  formula,  C7Ha.  When  chloride  of  benzyl  is  diluted 
with  twice  its  bulk  of  any  hydrocarbon  boiling  at  130°,  and  then 
treated  as  above  described,  an  aromatic  oily  substance  is  obtained, 
which  the  author  reserves  for  further  investigation. 

Chlorocarbonate  and  Carbaminate  of  Phenol. — Th:  Kempf. 
— Referring  to  his  former  researches  on  this  subject,  the  author 
states  that  he  has  obtained  a  compound — 

C7H7N02  =  CO  |  0CgH5 

fusing  at  141^  ;  soluble  in  water,  alcohol,  and  ether;  and  yielding,  on 
evaporation  of  these  solutions,  a  crystalline  substance  ;  when  heated 
to  about  150°  with  a  saturated  solution  of  ammonia  in  water,  phenol 
is  formed,  and  urea. 

Estimation  of  the  Quantity  of  Sulphide  of  Carbon  in  Coal 
Gas. — A.  Vogel. — The  author  first  alludes  to  the  great  perfection 
the  purifying  process  of  coal  gas  has  attained  (at  least,  abroad,  where 
gas-works  are  under  very  severe  inspection,  and  especially  so  in  the 
country  this  author  hails  from — viz.,  Bavaria),  so  that  coal  gas  may 
be  made  to_  pass  for  several  consecutive  hours  through  a  solution  of  a 
lead-salt  without  affecting  it  in  the  least.  As  to  the  presence  of  sul¬ 
phide  of  carbon  (which,  by  the  bye,  the  author  remarks,  owes  its 
formation  very  much  to  defective  care,  in  respeCt  of  the  temperature 
applied  to  the  retorts,  as  well  as  to  unsuitable  selection  of  the  quali¬ 
ties  of  coal),  it  can  only  be  present  in  small  quantity,  and  therefore  its 
detection,  as  well  as  its  estimation,  become  rather  more  difficult. 
The  plan  suggested  and  experimentall}'-  tested  is  the  following,  based 
upon  the  simple  faCt  that,  when  pure  metallic  copper  is  in  contact 
with  gas  containing  sulphide  of  carbon,  sulphuret  of  copper  is 
formed  : — Coal  gas,  purposely  purified  from  every  trace  even  of  sul¬ 
phuretted  hydrogen,  was  caused  to  pass  over  bright  metallic  copper 
for  several  hours.  The  surface  of  the  metal  having  assumed  an  iri¬ 
descent  hue,  the  copper  was  washed  with  dilute  nitric  acid;  and,  a 
solution  of  a  salt  of  barium  having  been  added  to  this  acid  solution,  a 
precipitate  of  sulphate  of  baryta  was  obtained  after  some  hours’ 
standing.  It  is,  of  course,  absolutely  required  to  use  pure  reagents 
and  insure  the  freedom  of  the  copper  from  any  sulphur. 

Constitution  of  Isatine,  Isatinic  Acid,  and  Indol. — Aug. 
Kekule. — This  paper  contains  a  lengthy  hypothetical  discussion  on 
this  subject  in  reference  to  the  researches  of  MM,  Baeyer  and  Emmer- 
ling  and  the  author’s  own. 

From  the  proces  verbal  of  the  annual  general  meeting  of  this  Society, 
we  learn  that  it  now  numbers  408  members — viz.,  137  home  and  271 
foreign — including  a  great  many  Germans  resident  beyond  the  limits 
of  the  North  Germanic  confederation.  It  has  extended  its  corre- 


f  Chemical  News, 
1  Feb.  25, 1870. 


Analysis  of  Continental  Beers. 


spondents  to  the  chief  countries  of  Europe  and  America,  and  possesses! 
an  already  valuable  library,  while  its  financial  position  is  all  that  carr 
be  desired, 

Revue  des  Court  Scientifiques  de  la  France  et  de  VEtvcinger,  February  iq, 

1870. 

This  number  contains  an  excellent  paper — • 

LeCture  on  the  Mechanical  Forces — M.  A.  Cazin  ;  but  no  papers 
at  all  relating  to  chemistry. 


The  American  Journal  of  Science  and  Arts ,  January,  1870. 

This  number  contains  the  following  original  papers  and  memoirs 
relating  to  chemistry  and  allied  sciences  : — 


xtraCt,  13-0;  carbonic  acid,  o-o8.  Bock  beer — Sp.  gr.,  i"02;  alcohol, 
vrg-— extraCt,  8-5;  carbonic  acid,  o"o8.  Salvator  beer — Sp.gr. ,1-02; 
alcohol,  4-2 ;  extract,  8-i ;  carbonic  acid,  V2.  Vienna  beer  (old)  — 
Sp-  gr.,  rci2  ;  alcohol,  5-2;  extract,  5-0;  carbonic  acid,  1*5,  Vienna 
double  beer — Sp.  gr.,  1-026;  alcohol,  5*2 ;  extradt,7'8;  carbonic  acid,  r8. 
Lambiek,  Bruxelles — Alcohol,  4*7 ;  extradt,  3-4.  Other  variety  (same 
name)  Sp.  gr.,  roo4 ;  alcohol,  5 '5 ;  extradt,  3'4;  carbonic  acid,  2'0. 
baro  beer,  Brussels — Sp.  gr.,  roo5  ;  alcohol,  4-9;  extradt,  3-0;  carbonic 
acid,  2'o.  Brunswick  momme — Sp.  gr.,  1-231;  alcohol,  3-6;  extradt, 
4 7’d;  carbonic  acid,  i'2.  Beer  brewed  at  Utrecht — Alcohol,  in  100 
parts  by  volume,  5*4 ;  acetic  acid,  in  100  parts  bj'  volume,  o-oi6  ;  ladtic 
acid,  in  100  parts  by  volume,  o'35  ;  carbonic  acid,  in  100  parts  by 
volume,  0-159;  extradt,  in  100  parts  by  weight,  3  49 ;  ash,  in  100  parts 
by  weight,  0-36;  albumen,  in  100  parts  by  volume  (calculated  for 
15[5  N),  0-46.  Beer  from  Middelburgh — Alcohol  (by  bulk),  4'95  ;  albu¬ 
minous  compounds,  0'83;  sugar,  dextrine,  and  extract,  3-67 ;  ash,  0-42 ; 
ladtic  acid,  0-26 ;  acetic  acid,  o-02  ;  carbonic  acid,  o"io. 


Relation  between  the  Intensity  of  Light  produced  from  the 
Combustion  of  Illuminating-Gas  and  the  Volume  of  Gas  Con¬ 
sumed. — B.  Silliman. — This  lengthy  paper  contains  valuable  in¬ 
formation  on  this  subjedt,  and  a  detailed  description  of  a  series  of 
experiments  made  with  a  view  to  prove,  among  other  matters,  also 
this  theorem — that  the  intensity  of  gas-flames  (i.e.,  illuminating 
power)  increases,  within  the  ordinary  limits  of  consumption,  as  the 
square  of  the  volume  of  the  gas  consumed.  The  chief  point  of  in¬ 
terest  for  the  consumer  of  gas  to  be  deduced  from  the  data  here 
presented  is  that,  where  it  is  important  to  obtain  a  maximum  of 
economical  effedt  from  the  consumption  of  a  given  volume  of  illumi¬ 
nating-gas,  this  result  is  best  obtained  by  the  use  of  burners  of  ample 
flow. 

Principles  of  Molecular  and  Cosmical  Physics. — W.  A. 
Norton. — A  lengthy  philosophical  essay. 

New  Method  of  Separating  Tin  from  Arsenic,  Antimony, 
and  Molybdenum. — F.  Wigglesworth  Clarke. — Reserved  for  full 
reprint  at  a  future  date. 

Contributions  to  the  Chemistry  of  Common  Salt,  with  par¬ 
ticular  Reference  to  Our  Home  Resources.— C.  A.  Goessmann. 


MEETINGS  FOR  THE  WEEK. 

Monday,  Feb.  2Sth. — Royal  Geographical,  8.30 
-  London  Institution,  4. 

Tuesday,  March  1st.— Roj-al  Institution,  3.  Dr.  Masters,  on  “  Plant 
Life.” 

-  Institution  of  Civil  Engineers,  8. 

Wednesday,  2nd.— Society  of  Arts,  8. 

-  Pharmaceutical,  8. 

Thursday,  3rd. — Royal  Institution,  3.  Prof.  Odling,  “Chemistry.” 

-  London  Institution,  7.30. 

- -  Royal,  8.30 

— — -  Chemical,  8. 

-  Royal  Society  Club,  6. 

Friday,  4th. — Royal  Institution,  8.  Mr.  Reed,  “Iron-Built  Ships.” 

-  Geologists’  Association,  8. 

Saturday,  5th. — Royal  Institution,  3.  Prof.  Max  Muller,  “  On  the 
Science  of  Religion.” 


Account  of  a  Fall  of  Meteoric  Stones  near  Danville,  Ala., 
with  an  Analysis  of  the  Same. — J.  Lawrence  Smith. — This  stone 
fell  on  Friday,  November  27th,  1868,  at  about  five  o’clock  p.m.,  at 
Danville  (about  lat.  340  30'  N.,  and  long.,  87°  W.  of  Greenwich).  The 
iron,  separated  with  great  care  from  the  pulverised  meteorite,  consti¬ 
tutes  3-092  per  cent;  and,  on  analysis/furnished — Iron,  89-513;  Nickel, 
9-050 ;  cobalt,  0-521;  copper,  a  minute  quantity;  phosphorus,  o’oig ; 
sulphur,  0-105.  The  sulphide  of  iron,  detached  very  carefully  from 
the  mass,  gave— Iron,  6-n  ;  sulphur,  39-56.  The  stony  minerals,  freed 
as  much  as  possible  from  iron  and  pyrites,  contained — Portion  soluble 
in  acid,  6o'88  ;  insoluble,  39-12.  The  latter,  disintegrated  and  analysed, 
gave,  in  100  parts — Silica,  50"o8 ;  alumina,  4-11 ;  protoxide  of  iron,  19-85  ; 
magnesia,  20-14;  lime,  3-90.  The  analysis  of  the  soluble  portion, 
owing  to  the  unavoidable  presence  of  a  little  iron  and  pyrites,  furnished 
results,  on  analysis,  that  showed  it  to  be  mostly  olivine.  The  soluble 
and  insoluble  matter  as  a  whole  (freed  from  pyrites  and  nickeliferous 
iron)  gave,  in  100  parts — Silica,  45-90 ;  protoxide  of  iron,  23-64;  mag¬ 
nesia,  26-52 ;  alumina,  1-73  ;  lime,  2-31  ;  soda,  0-51;  potassa,  0-64;  sul¬ 
phur,  roi ;  and  small  quantities  (not  estimated)  of  oxides  of  manganese 
and  chrome,  phosphorus,  and  lithia;  the  latter  detected  by  means  of 
the  spectroscope. 
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This  number  contains  : — 

Critical  and  Theoretico-Praftical  Examination  of  the  Heaton 
Process. — M.  L.  Gruncr. 

Some  Newly-Discovered  and  Proposed  Processes  for  the 
Manufacture  of  Pig-Iron,  Wrought-Iron,  and  Steel. — M.  L. 
Gruner. 

Researches  on  the  Use  which  can  be  made  of  the  Offal  and 
Residues  of  Manufacturing  Processes  for  Agricultural  Pur¬ 
poses. — MM.  E.  Nivoit  and  E.  Letrange. — We  regret  that  we  can 
only  quote  the  seCtional  titles  of  this  very  interesting  and  lengthy 
memoir,  which  is  filled  with  valuable  information  and  a  large 
number  of  chemical  analyses.  Residues  from  glue  works; 
residues  from  beet-root  sugar  works  ;  residues  from  the  retting 
and  peeling  of  flax;  residues  from  breweries;  gas-works  resi¬ 
dues  and  refuse ;  refuse  from  wool ;  residues  and  refuse  from 
tan-yards;  tallow-melting  refuse;  sawdust  and  wood  ashes; 
coal  ash  ;  some  peculiar  mineral  ash  ( cendrss  rninerales)  from  the 
Ardennes,  and  their  application  to  mixing  with  liquid  manure.  In 
many  instances,  full  directions  have  been  gmen  for  the  proper  analysis 
and  quantitative  estimation  of  the  materials  spoken  of. 

Boring  of  Shafts  by  Kind-Chandron’s  Method  at  Escarpelle. 
— M.  J.  De  Boisset. 


NOTES  AND  QUERIES. 


Refractive  Power  of  Saline  Solutions. — In  Chemical  News, 
vol.  xiv.,  p.  156,  there  is  a  short  note,  from  Les  Mondes ,  “  On  the 
RefraCtive  Power  of  Saline  Solutions.”  Can  any  of  your  readers  refer 
me  to  any  recent  English  work  or  detailed  note  on  the  subject  ? — P. 

Bavarian,  Vienna,  and  Belgian  Beers. — Messrs.  Zacherl  and 
Degelmeyer.— Munich  holy  father  beer— Sp.  gr.,  103;  alcohol,  4-9; 


TO  CORRESPONDENTS. 

***  Vol.  XX.  of  The  Chemical  News,  containing  a  copious  index, 
is  now  ready,  price  ns.4d.,  by  post,  ns.  iod.,  handsomely  bound  in 
cloth,  gold-lettered.  The  cases  for  binding  may  be  obtained  at 
our  office,  price  is.  6d.  Subscribers  may  have  their  copies  bound 
for  2s.  6d.  if  sent  to  our  office,  or,  if  accompanied  by  a  cloth  case, 
for  is.  Subscribers  wishing  to  complete  their  sets  of  volumes 
are  requested  to  apply  to  the  publisher,  who  will  give  them 
information  respecting  scarce  numbers  and  volumes.  Vol.  xxi. 
commenced  on  January  7th,  and  will  be  complete  in  twenty-six 
numbers. 

Kalinin. — Perchloric  acid  is  in  very  small  demand.  The  demand 
for  permanganate  of  potassium  is  considerable:  Messrs.  Condy  and 
Co.,  Battersea,  are  the  principal  makers. 

J.  W.  S.  and  others. — We  shall  be  glad  if  you  will  forward  replies 
for  “  Notes  and  Queries”  in  such  a  form  that  they  can  be  printed  in 
the  Journal.  We  do  not  wish  a  query  publicly  made  to  be  privately 
answered. 

James  Power. — A  work  on  the  subject  by  the  Editor  is  in  the  press. 

Professor  Charles  A.  Cameron  ;  Dr.  A.  W.  Hofmann,  F.R.S. ;  H.  N. 
Draper;  Dr.  Moore;  John  Pattinson,  F.C.S.,  are  thanked  for  their 
communications,  which  shall  receive  early  attention. 

BOOKS  RECEIVED. 

General-Versammlung  der  Deutschen  Chemischen  Gesellschaft  zu 
Berlin  am  December  nth,  1869.  From  Dr.  A.  W.  Hofmann, 
F.R.S. 

Annual  Report  of  the  Progress  of  Pharmacy. 

Transactions  of  the  New  castle  Chemical  Society. 


PRACTICAL  CHEMISTRY. 

Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 

r.  Henry  Matthews,  F.C.S.,  is  prepared 

to  give  Instruction  in  all  branches  of  PRACTICAL 
CHEMISTRY,  particularly  in  its  application  to  MEDICINE, 
AGRICULTURE,  and  COMMERCE. 

The  Laboratory  is  open  daily,  except  Saturday,  from  ten  to  five 
o’clock;  on  Saturday,  from  ten  till  one  o’clock. 

Mr.  Matthews  is  also  prepared  to  undertake  ANALYSES  of  every 
description. 

For  Particulars  and  Prospectuses,  apply  to  Mr.  Henry  Matthews, 
the  Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 


Silicates  of  Soda  and  Potash  in  the  state  of 

Soluble  glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W.  GOSSAGE  and  Sons,  Widnes 
Soapery,  Warrington. 

London  Agents,  CLARKE  and  COSTE,  19  and  20,  Water  Lane, 
Tower  Street,  E.C.  who  hold  stock  ready  for  delivery. 
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ON  THE 

ESTIMATION  OF  THREE  KINDS  OF  SUGAR 
IN  ONE  SOLUTION. 

By  A.  DUPRE,  Ph.D., 

Lecturer  on  Chemistry  at  Westminster  Hospital. 


For  some  years  past,  I  have  been  constantly  in  the  habit 
of  estimating  two,  and  sometimes  three,  kinds  of  sugar 
present  in  one  solution,  by  the  conjoint  use  of  the 
chemical  and  optical  methods.  The  plan  adopted  by  me 
differs  from  that  of  Professor  Apjohn  described  in  the 
Chemical  News  (vol.  xxi.,  p.  86),  and,  I  believe,  solves 
the  same  problem  in  a  more  diredt  manner.  This  problem 
is  the  estimation  of  cane,  grape,  and  fruit  sugar,  when 
present  in  the  same  solution.  Invert-sugar  is  a  mixture, 
or  compound,  of  fruit  and  grape  sugar  in  equivalent 
proportions,  and  its  amount  can  therefore  readily  be  cal¬ 
culated  if  the  amount  of  these  two  sugars  be  known. 

Now,  cane-sugar  does  not  reduce  the  cupric  solution, 
and  is  not  affedted  by  heating  with  a  dilute  solution  of 
caustic  alkali.  Both  grape  and  fruit  sugar,  however, 
reduce  the  cupric  solution,  and  both  are  readily  destroyed 
by  being  heated  with  a  solution  of  caustic  alkali.  We 
can  thus  estimate  the  amount  of  cane-sugar,  by  its  rotative 
power, having  previously  destroyed  the  grape  and  fruit  sugar ; 
we  can  estimate,  chemically,  the  aggregate  amount  of  these 
last  two  sugars,  quite  independently  of  the  presence  or 
absence  of  cane-sugar.  We  have  now  only  to  estimate 
the  amount  of  rotation  due  to  the  three  sugars  jointly, 
and  are  then  in  possession  of  all  the  necessary  data  for 
the  quantitative  estimation  of  each. 

It  will  be  seen  that  the  cane-sugar  is  estimated  by  diredt 
observation ;  and  the  problem  thus,  in  reality,  resolves 
itself  into  the  estimation  of  a  mixture  of  grape  and  fruit 
sugar.  The  amount  of  rotation  produced  by  these  two 
being  estimated  diredtly,  if  cane-sugar  be  absent ;  indiredtly, 
in  the  presence  of  cane-sugar,  by  subtracting  the  rotation 
due  to  the  cane-sugar  from  the  rotation  produced  by  the 
three  sugars  jointly. 

The  instrument  employed  by  me  (one  of  Professor 
Jellet’s  beautiful  saccharometers)  has  a  10-inch  tube,  in 
which  a  solution  containing — 

1  per  cent  cane-sugar,  required  for  compensation  0*2418 
inches  left-handed  turpentine. 

1  per  cent  fruit-sugar,  required  for  compensation  1*502 
inches  of  a  10  per  cent  cane-sugar  solution. 

1  per  cent  grape-sugar,*  was  equivalent  to  0*836  inches 
of  10  per  cent  cane-sugar  solution. 

Now,  let  x  be  the  amount  of  fruit-sugar  sought;  let  y 
be  the  amount  of  grape-sugar  sought ;  let  p  be  the  sum 
of  both  sugars  found  by  the  cupric  solution  expressed  in 
percentages  ;  and  let  a  be  the  number  of  inches  of  10  per 
cent  cane-sugar  solution  which  has  been  found  to  com¬ 
pensate,  or  be  equivalent  in  rotating  power  to,  the 
mixture  p  of  fruit  and  grape  sugar  present. 

We  have  then  the  equations — 

x+y=p 

xx  1*502—  y  xo*836  =  +a 

and  tJ.xo'8 36±£. 

2*338 

y—p  —  x 


*  I  have  throughout  taken  grape-sugar  dried  at  xoo°,  when  its  com 
position  is  CeH1!406,  the  same  as  fruit-sugar. 


As  regards  a,  the  sign  +  is  taken  if  the  mixture  of  the 
two  sugars  turns  to  the  left,  and  requires  to  be  compen¬ 
sated  by  the  cane-sugar  solution;  the  sign  — ,  if  the 
mixture  turns  to  the  right;  in  which  case  a  represents  the 
number  of  inches  of  10  per  cent  cane-sugar  solution  equal 
in  rotative  power  to  this  mixture,  as  estimated  by  the 
left-handed  turpentine,  calculated,  of  course,  in  either 
case,  for  the  10-inch  tube. 

I  have  employed  the  foregoing  method  only  for  esti¬ 
mating  the  amounts  of  these  three  sugars  present  in 
wines,  but  it  is,  no  doubt,  equally  applicable  to  crude 
sugars  and  syrups. 


THE  WATER-TYPE. 

By  J.  ALFRED  WANKLYN. 

The  following  propositions  are,  I  believe,  admitted 
generally  at  the  present  time : — 

(1) .  That  the  oxy-salts  of  the  metals  are  built  on  the 
water-type,  and  consist  of  acid-forming  radical  and  metal, 
bound  together  by  one  or  more  atoms  of  oxygen. 

(2) .  That  an  acid  is  a  salt  wherein  hydrogen  plays  the 
part  of  the  metal,  being  bound  by  means  of  oxygen  to  an 
acid-forming  radical ;  and  that,  in  like  manner,  an  alkali 
is  a  strudlure  wherein  hydrogen  is  bound  by  oxygen  to  a 
metal. 

(3) .  That  double  decompositions  between  salts,  or 
between  salts  and  acids  or  alkalies,  or  between  acids  and 
alkalies,  consist  in  exchanges  of  one  metal  for  another 
metal,  or  for  hydrogen.  Thus  the  double  decomposition 
between  sulphate  of  potash  and  nitrate  of  baryta  is  com¬ 
monly  regarded  as  consisting  in  an  exchange  of  potassium 
for  barium,  whereby  sulphate  of  baryta  and  nitrate  of 
potash  are  produced.  The  same  result  may  be  conceived 
as  being  produced  by  the  exchange  of  sulphuryl  for 
nitroxyl  (N02)2;  but  chemists  do  not  usually  refer  these 
double  decompositions  to  displacements  of  the  acid¬ 
forming  radicals.  The  nomenclature  w^hich  is  in  use 
favours  the  one  mode  of  representation  and  discourages 
the  other.  Thus,  keeping  to  the  example  above  given, 
chemists  of  the  present  day  write  sulphate  of  potassium, 
or  potassic  sulphate  or  potassium  sulphate  and  nitrate  of 
barium,  baric  nitrate  or  barium  nitrate  ;  names  which 
suggest  the  view  that  double  decomposition  takes  place 
by  exchange  of  the  metals.  The  terms  potassate  of  sul¬ 
phuryl  and  bariumate  of  nitroxyl  (names  which  would 
point  to  exchange  of  acid-forming  radicals  as  the  modus 
operandi  of  double  decomposition)  have,  so  far  as  I  know, 
never  been  proposed  by  anyone. 

As  may  be  gathered  from  his  recent  papers,  the  author 
of  the  present  notice  is  prepared  to  offer  other  modes  of 
representation,  in  place  of  those  which  have  just  been 
set  forth,  and  which  are  in  vogue  at  the  present  time. 

Instead  of  looking  upon  the  oxy-salts  of  the  metals  as 
consisting  of  acid-forming  radical  and  metal  held  together 
by  oxygen,  it  is  proposed  to  consider  them  as  being 
structures  wherein  oxygen  and  acid-forming  radical  are 
held  together  by  the  metal.  Thus,  quoting  from  a  former 
paper,  acetate  of  soda  is  regarded  as  the  following: — 

1(C2H30)’ 

And  it  should  be  understood  that  the  considerations  which 
have  been  urged  for  the  metal  sodium  and  its  compounds 
are  taken  as  being  of  extensive  application,  and,  with 
slight  modifications,  as  applicable  to  the  metals  in 
general. 

The  analogy  between  acids  and  metallic  salts  the 
author  of  this  notice  denies.  That  the  acids  are  built  on 
the  water-type  he  is,  indeed,  not  prepared  to  deny ;  but 
he  maintains  that  the  acids  and  the  metallic  salts  are  built 
I  on  totally  different  types.  The  alkalies,  instead  of  being 
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waters  and  being  like  the  acids  in  structure,  are  like 
metallic  salts.  Thus  caustic  soda  is — 

Na'"  ^ 

Double  decompositions  between  metallic  salts,  or 
between  salts  and  acids  or  alkalies,  or  between  acids  and 
alkalies,  are  exchanges  of  one  acid-forming  radical  for 
another,  or  for  hydrogen.  Such,  then,  is  the  contrast 
between  that  which  is  generally  received  by  chemists  and 
that  which  is  proposed  as  a  substitute  for  it. 

These  opposite  modes  of  representation  are,  as  a  little 
reflection  will  show,  embodiments  of  fundamental  notions 
respecting  the  analogy,  or  want  of  analogy,  between 
hydrogen  and  metals. 

The  one  which  is  generally  in  vogue  expresses  re¬ 
semblance  between  hydrogen  and  metals. 

The  other,  which  is  proposed,  expresses  dissimilarity 
between  hydrogen  and  metals. 

Is  there,  then,  as  a  matter  of  faCt,  fundamental  analogy, 
or  fundamental  want  of  analogy  between  hydrogen  and 
metals  ? 

In  endeavouring  to  arrive  at  a  just  conclusion  on  this 
point,  it  will  hardly  be  proper  to  omit  mentioning  the 
very  obvious  faCts  of  the  extreme  physical  dissimilarity  of 
hydrogen  to  the  metals.  Whilst  hydrogen  is  the  lightest 
known  gas  (not  liquefied  by  any  degree  of  cold  or  of 
pressure  hitherto  applied  to  it),  there  are  metals  which 
figure  as  the  heaviest  known  solids,  and  there  are  metals 
which  have  hardly  been  fused ;  and  all,  save  one,  are 
solids,  under  ordinary  conditions.  There  is,  moreover,  a 
total  want  of  continuity  of  physical  properties  between 
hydrogen  and  metals.  In  volatility,  the  metal  next  to 
hydrogen  is  mercury  ;  but  there  is  an  immense  gap  between 
a  substance  which  has  not  been  liquefied  and  a  substance 
which,  like  mercury,  only  ceases  to  be  liquid  at  360°  C. 

The  extreme  eagerness  with  which  chemists  seize 
upon  the  faintest  shadow  as  a  pretext  for  assigning  to 
hydrogen  the  faculty  of  existing  in  a  condensed  state  is, 
to  my  mind,  evidence  of  the  great  importance  instinctively 
allowed  to  the  vast  physical  dissimilarity  between  hydrogen 
and  metals  which  are  next  of  kin  to  hydrogen  according 
to  popular  chemical  belief. 

The  faCts  of  the  vapour-densities  of  hydrogen-com¬ 
pounds,  and  of  such  metallic  compounds  as  have  been 
investigated  in  this  direction,  reiterate  the  same  tale  of 
dissimilarity. 

In  the  standard  two  volumes  of  hydrochloric  acid  gas, 
there  exists  only  one  volume  of  chlorine  ;  but,  in  the 
standard  two  volumes  of  chloride  of  mercury  vapour,  or 
chloride  of  aluminium,  or  chloride  of  iron,  there  are  more 
than  one  volume  of  chlorine.  The  vapour-densities  of 
organo-metallic  bodies,  moreover,  all  exhibit  more  than 
one  volume  of  organic  radical  in  the  standard  two  volumes 
of  vapour.  Up  to  the  present  time,  no  metallic  compound 
has  been  found  to  exhibit  a  vapour-density  which  should 
entitle  it  to  figure  as  a  representative  of  hydrochloric 
acid  gas. 

These  faCts  have  already  exercised  a  part  of  their 
legitimate  sway  over  the  theories  of  metallic  structures 
admitted  by  the  generality  of  chemists.  The  old  exact 
parallels  between  salts  of  hydrogen  and  salts  of  metals  is 
no  longer  maintained  in  its  integrity.  Between  the 
formulae  for  acetic  acid  and  acetate  of  zinc  we  no  longer 
see  the  ancient  all-but-identity. 

They  used  to  be* — 


Professor  Wanklyn  on  the  Water-Type . 


f  Chemical  News, 
l  March  4,  1870. 
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They  are  to-day — 
O 


c2h3o 

H 


(C2H30)2) 
Zn"  j  Ui 


*  Ten  years  ago,  in  commenting  on  the  vapour-densities  of  metallic 
compounds,  I  employed  the  phrase — Zinc  and  mercury,  regarded  as  to 
the  densities  of  their  compounds,  are  to  be  looked  upon  as  representa¬ 
tives,  not  of  hydrogen,  but  of  oxygen.  My  own  views  respecting  the 
structure  of  zinc  compounds  have,  it  is  true,  undergone  development 
since  that  time,  but  still,  the  train  of  thought  which  dictated  the 
phrase  is  in  accordance  with  my  present  pQnviCtions  on  the  subject.  I 


And,  in  making  proposals  for  sweeping  changes  in 
the  notation  of  metallic  compounds,  I  have  not  to 
confront  a  simple  and  uniform  body  of  notation,  but,  on 
the  contrary,  the  confused  and,  in  many  respects,  arbi- 
trarily-complex  formulae  which  are  strewed  through  that 
deluge  of  modern  text-books  of  chemistry  which  has 
flooded  the  scientific  press. 

A  comparison  of  the  chemical  characters  of  hydrogen 
compounds  with  those  of  metallic  compounds  will  next 
be  instituted. 

One  of  the  chief  arguments  in  support  of  analogy 
between  hydrogen  and  metals  may  be  stated  as  follows  : — 

For  every  acid  (which  is  a  salt  of  hydrogen),  there 
exists  a  whole  series  of  metallic  derivatives  (salts  of  the 
metals) ;  and  the  properties  of  salts  present  a  graduated 
series,  in  which  series  the  properties  of  the  hydrogen 
term  (or  acid)  constitute  a  sort  of  natural  first-term. 

In  criticism,  it  may  be  urged  that,  although  there 
cannot  be  an  acid  and  no  corresponding  salts  (for  the 
definitional  reason  that  we  require  salts  in  order  to  recog¬ 
nise  the  claim  to  be  regarded  as  an  acid),  still  the  converse 
does  not  hold  good.  We  do  know  salts  the  acids  cor¬ 
responding  to  which  are  non-existent,  or,  at  any  rate, 
have  hitherto  resisted  all  attempts  to  prepare  them. 
Moreover,  the  case  of  exceeding  stability  in  the  metallic 
salts,  and  exceeding  fragility  in  the  acid,  is  of  frequent 
occurrence.  One  of  the  most  familiar  maxims  in  the 
practical  management  of  chemical  operations  is  that  there 
is  a  world  of  difference  between  that  kind  of  chemical 
aCtion  which  takes  place  in  neutral  or  alkaline  solutions 
and  that  which  happens  in  presence  of  free  acid.  Solu¬ 
tion  of  chromic  acid  is  an  oxidising  agent  of  great  potency. 
Solutions  of  chromates  of  the  metals  are  almost  destitute 
of  oxidising  power.  These  differences  between  the  pro¬ 
perties  of  the  acid  and  the  properties  of  its  salts  lead  on 
to  the  discussion  of  the  question  of  the  series  of  salts 
with  the  so-called  salt  of  hydrogen  for  its  initial  term. 

The  sulphates,  for  example.  Water  typists  tell  us  that 
sulphate  of  potash  is  inert,  because  potassium  is  so 
strongly  eleCtro-positive  as  to  balance  the  strongly  ele&ro- 
negative  sulphuryl  which  is  bound  to  it  by  the  intervention 
of  oxygen.  Sulphuric  acid  is  energetic,  because  hydrogen 
is  not  sufficiently  eleCtro-positive  to  counterpoise  the  sul¬ 
phuryl. 

But  the  water  typists  fail  to  explain  how  it  comes  to 
pass  that  sulphate  of  silver  is  not  energetic  ;  for,  since 
silver  is  unquestionably  less  eledlro-positive  than  hydrogen, 
the  silver-salt  should  be  even  less  balanced  than  the 
hydrogen-salt. 

Bearing  in  mind  that  the  eledlro-chemical  place  of 
hydrogen  is,  in  reality,  an  intermediate  one,  hydrogen, 
being  more  eledlro-positive  than  some  metals,  and  less  so 
than  others,  it  is  difficult  to  see  on  what  principle  the  so- 
called  salt  of  hydrogen  can  be  made  to  occupy  the  first 
place  in  the  saline  series.  Obviously,  it  would  not  do  to 
range  in  series  according  to  volatility.  (Mercury  comes 
next  to  hydrogen  in  volatility,  and  yet  mercury-salts  are 
not  particularly  like  acids).  Neither  could  an  arrangement 
according  to  magnitude  of  atomic  weight  be  attempted  ; 
for  the  properties  of  salts  are  obviously  not  related  to  the 
atomic  weights  of  the  metals. 

In  short,  though  there  are  gradations  of  properties 
among  the  metallic  salts,  these  gradations  are  broken  in 
arriving  at  the  so-called  salts  of  hydrogen  ;  and,  in  ad¬ 
dition  to  those  broad  and  obvious  distinctions  between 
acids  and  salts  which  have  arrested  the  attention  of 
chemists  ever  since  chemistry  began  to  be  cultivated, 
there  is  a  fundamental  dissimilarity  that  is  at  least  as 
broad  as  that  which  lies  on  the  surface  of  the  subject. 

Recurring  to  the  statement  of  the  water  typists  that, 
for  every  acid,  there  exists  a  whole  series  of  metallic 
derivatives,  I  have  to  remark  that  this  should  be  carefully 
distinguished  from  another  statement,  viz. : — “  For  every 
atom  of  hydroxyl  in  a  compound,  an  equivalent  of 
metaloxyl  may  be  substituted.”  This  latter  statement  is 
especially  far  removed  from  the  truth.  By  far  the  greater 
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part  of  the  hydroxyl,  the  existence  of  which  is  recognised 
by  chemists,  is  incapable  of  undergoing  even  pseudo¬ 
replacement  by  most  kinds  of  metaloxyl.  I  need  hardly 
refer  particularly  to  the  now  well-known  distinction  in 
organic  chemistry  between  such  hydroxyl  the  hydrogen  of 
which  is  recognised  as  being  easily  replaceable  by  metals, 
and  such  as  does  not  admit  of  such  replacement. 

It  will  not  be  necessary  to  do  more  than  allude  to  the 
faCt  that  the  vast  array  of  compounds  of  carbon  with 
hydrogen  is  unrepresented  by  corresponding  compounds 
of  carbon  with  metals.  When  zinc  was  made  to  unite 
with  ethyl,  there  did  not  result  a  representative  of  ethyl- 
hydride,  but  a  representative  of  ethyl-oxide,  which  is 
double.  When  sodium  was  made  to  combine  with  ethyl, 
it  dragged  along  with  it  zinc  in  union  with  ethyl,  and 
furnished  a  representative,  not  of  ethyl-hydride,  but  of 
ammonia. 

From  the  foregoing,  it  appears  that  there  is  the  utmost 
fundamental  dissimilarity  between  hydrogen  and  metals. 
On  a  future  occasion,  I  propose  to  develop  the  new  nota¬ 
tion  of  metallic  compounds. 

London,  Feb.  21st,  1870. 


A  NEW  THEORY  OF  THE  CONSTITUTION 
OF  METALLIC  COMPOUNDS. 

By  J.  ALFRED  WANKLYN. 

In  most  recent  manuals  of  chemistry,  whilst  nitrate  of 
potash  is  written  KN03,  nitrate  of  baryta  is  written 
Ba"N306;  nitrate  of  zinc,  Zn"N206,  &c.  In  short, 
whilst  the  salts  of  the  alkalies  and  of  silver  figure  as  if 
they  were  like  salts  of  ethyl,  the  salts  of  barium,  calcium, 
magnesium,  mercury,  zinc,  &c.,  are  made  to  resemble,  in 
formula,  the  salts  of  ethylene.  Such  being  the  case,  it 
might  be  expedted  that  the  characteristics  of  distinguishing 
alcohol  compounds  from  glycol  compounds  should  be  pre¬ 
sented  by  the  two  classes  of  metallic  salts — for  instance, 
the  property  of  forming  a  fully-saturated  and  a  half- 
saturated  salt  might  be  looked  for  in  barium  compounds. 
We  know,  however,  of  no  half-nitrate  or  half-acetate  of 
baryta  ;  and,  speaking  generally,  although  the  adoption 
of  the  two  orders  of  formula  for  the  two  classes  of  metals 
is.  an  assertion  that  monobasic  acids  form  only  one  salt 
with  an  alkali-metal  or  with  silver,  and  two  salts  with 
every  such  metal  as  barium,  yet  chemists  do  not  know 
that  such  is  the  case  (as  a  matter  of  experiment). 

That  the  present  glycol-formula  for  the  compounds  of 
barium,  calcium,  magnesium,  &c.,  should  have  come  into 
general  use,  and  that  there  should  be  next  to  no  experi¬ 
mental  support  for  these  formula,  is  a  most  extraordinary 
thing,  and  speaks  volumes  for  the  depressed  state  of  our 
chemical  conservatives. 

The  reasons  for  the  adoption  of  glycol  formula  in  the 
instance  of  certain  metals  were  partly  some  very  doubtful 
deductions  drawn  from  the  specific  heat  of  the  metals, 
and  mainly  considerations  of  the  vapour-density  of  certain 
metallic  compounds. 

The  faCts  ascertained  concerning  the  vapour-densities 
of  metallic  substances  are  as  follows: — 

If  the  atomic  weight  of  mercury  be  calculated  from 
the  vapour-density  of  metallic  mercury,  we  arrive  at  the 
number  100  for  the  atomic  weight  of  the  metal.  In  like 
manner,  calculating  from  the  vapour-density  of  metallic 
zinc,  we  get  32*5  for  the  atomic  weight  of  the  metal. 
But,  if,  instead  of  operating  upon  the  metal,  we  take  the 
chloride  or  the  ethyl-compound,  and  deduce  the  atomic 
weights  from  the  vapour-densities  of  those  compounds, 
we  get  200  for  mercury  and  65  for  zinc.  In  presence  of 
this  discrepancy,  chemists  have  eledted  to  receive  the 
values  obtained  from  the  chlorides  or  ethyl-compounds, 
and  to  rejedt  those  from  the  free  metals.  This  pro¬ 
cedure  involves  rather  startling  theoretical  consequences. 


Chemists  maintain  that  oxygen,  hydrogen,  nitrogen, 
chlorine,  bromine,  and  iodine,  when  existing  in  the  free 
state,  exist  in  the  form  of  molecules,  each  molecule  being 
formed  of  two  atoms.  Chemists  maintain,  also,  that 
free  sulphur,  or  free  phosphorus,  or  free  arsenic  exists  in 
the  state  of  molecules,  whereof  each  molecule  contains 
more  than  two  atoms  of  the  element ;  and,  along  with  all 
this,  chemists  maintain  that  metallic  mercury  or  zinc 
consists  of  molecules,  whereof  each  molecule  contains 
only  one  atom  of  the  element.  If  so  vital  a  distinction 
existed  between  the  constitution  of  a  free  metal  and  a 
free  metalloid,  we  ought  to  find  a  stupendous  difference 
in  chemical  or  physical  properties  accompanying  these 
differences  in  structure.  There  is,  however,  nothing  very 
special  about  metallic  mercury  or  metallic  zinc — nothing 
that  should  lead  to  the  adoption  of  extraordinary  formulae 
for  them. 

In  the  new  system  of  notation  which  I  propose,  I  take 
the  molecule  of  zinc  and  of  mercury  as  consisting  of  two 
atoms,  just  as  in  the  case  of  oxygen,  hydrogen,  nitrogen, 
or  chlorine;  and  I  take  the  great  density  of  the  vapours 
of  chloride  of  mercury  and  zinc-ethyl  as  proving  that 
these  compounds  belong  to  the  second  rank  of  mercurial 
or  zinc  compounds.  The  new  notation,  as  a  consequence 
of  this  mode  of  treatment,  does  not  require  that  potash, 
barium,  and  zinc  salts  should  be  written  on  radically 
different  types,  but  restores  to  the  chemistry  of  the  metals 
much  of  the  simplicity  which  has  been  so  recently  lost. 

In  two  papers  published  in  the  Chemical  News 
(vol.  xx.,  pp.  293,  313),  I  gave  the  new  formulae  for  the  com¬ 
pounds  of  sodium.  I  now  give  the  new  formulae  for  the 
compounds  of  zinc — 

Zn"'  =  32'5 


Free  zinc 
Oxide  of  zinc 


Zn'".Zn"' 

fen 

Zn'"  -I 


Zn’ 


Hydrated  oxide  of  zinc 
Nitrate  of  zinc  . . 
Acetate  of  zinc  . . 
Sulphate  of  zinc. . 
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Hydrochlorate  of  2inc 
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Cl 
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The  double  compound  of  zinc-ethyl  and  sodium-ethyl 
I  write — 


Na'" 


(Zn2)"C2H5 

■  c2h5 
Ic2h5 


From  the  foregoing,  and  from  these  examples,  and  from 
those  given  in  my  two  papers  which  appeared  in  the 
Chemical  News  (vol.  xx.,  pp.  293,  313),  it  will  be  perceived 
that  I  propose  to  write  the  compounds  of  the  so-called 
“diatomic  metals"  in  the  same  way  as  the  compounds  of 
the  so-called  monatomic  metals,  and  that,  in  fadt,  I  deny 
that  any  metal  is  diatomic.  Into  the  same  great  class 
I  put  potassium,  sodium,  lithium,  caesium,  rubidium, 
thallium,  barium,  strontium,  calcium,  magnesium,  zinc, 
cadmium,  mercury,  manganese,  bismuth,  antimony, 
arsenic,  phosphorus,  nitrogen,  and  some  others.  This  is 
the  3,  5,  7  atomic  class. 

Into  class  2  is  put  tin,  iron,  aluminium,  chromium,  and 
some  others.  Class  2  is  4-atomic. 


ioo  Microscopical 

All  the  metals  fall  into  one  or  other  of  these  two  classes. 

Some  of  the  principles  embodied  in  the  new  mode  of 
notation  are  : — 

That  the  metals  are  fundamentally  unlike  hydrogen,  and 
that  they  are  eminently  polyatomic. 

That,  most  commonly,  the  metallic  chlorides  and  ethyl- 
compounds  are  more  complicated  in  structure  than  very 
many  other  compounds  of  the  metal. 

That  the  hydrated  chloride  is  usually  a  definite  com¬ 
pound. 

That  double  decompositions  take  place  by  exchange  of 
the  acid-forming  radicals  of  two  salts. 

On  a  future  occasion,  I  propose  to  give  examples  of 
the  new  notation. 

London,  February  26th,  1870. 


ON  MICROSCOPICAL  MANIPULATION. 

By  W.  T.  SUFFOLK,  F.R.M.S. 

(Continued  from  p.  63). 


Lesson  I.  On  the  Use  of  the  Condensing  Lens 

and  Mirror. 

Material  fov  Examination — White  Blotting-Paper. 

Arrange  the  microscope  at  a  comfortable  inclina¬ 
tion,  and  adjust  the  draw-tubes  of  the  eye-pieces  to 
suit  the  distance  between  the  eyes.  Screw  on  the 
objective,  Oi ;  in  doing  this,  hold  the  glass  within 
the  nozzle  of  the  microscope  with  the  first  and  second 
fingers  of  the  left  hand,  while  it  is  screwed  in  with 
the  finger  and  thumb  of  the  right.  Do  not  leave  go 
with  the  left  hand  until  the  screws  have  good  hold  ; 
observe  the  same  precaution  in  unscrewing  ;  never 
risk  the  fall  of  an  objedt-glass. 

Tear  with  the  forceps  (not  cut)  a  minute  frag¬ 
ment  from  the  edge  of  a  piece  of  blotting-paper ; 
place  it  upon  the  glass  stage-plate,  and  bring  it, 
as  nearly  as  can  be  judged,  under  the  centre  of 
the  objedt-glass,  which  should  be  well  raised  above 
the  stage.  Place  the  lamp  on  the  left  of  the  micro¬ 
scope,  at  a  height  about  half  way  between  the  stage 
and  eye-piece,  and  diredt  the  light  upon  the  paper 
with  the  condensing  lens  (vol.  xx.,  p.  159).  Bring 
the  objedt-glass  down,  by  means  of  the  coarse  adjust¬ 
ment,  nearly  to  the  working  distance  of  the  objective  ; 
this  is  always  considerably  shorter  than  the  nominal 
focal  length;  with  Oi  it  may  be  a  little  more  than 
half  an  inch.  After  a  little  practice,  the  student  will 
learn  the  proper  distance  for  each  glass  ;  until  this 
is  acquired,  it  is  best  to  proceed  cautiously,  to  avoid 
injury  to  the  objedt,  especially  when  high  powers  are 
used. 

Now  look  through  the  instrument  ;  adjust  the 
position  of  the  objedt,  with  the  fingers  or  stage  move¬ 
ments,  until  it  occupies  the  centre  of  the  field  ;  bring 
it  accurately  into  focus  with  the  coarse  adjustment; 
and  alter  the  position  of  the  condensing  lens  and  of  the 
lamp,  if  necessary,  so  as  to  obtain  the  most  perfedt 
illumination. 

The  paper  will  be  found  to  consist  of  interlaced 
fibres,  which  are  seen  to  the  best  advantage  at 
the  edges,  where  they  are  frayed  out :  hence  the 
direction  to  tear.  This  applies  in  numerous  cases, 
a  laceration  or  fradture  sometimes  revealing  points 
of  strudture  in  a  manner  not  easily  demonstrated  by 
other  means. 

When  the  objedt  has  been  fully  examined,  remove 
the  condenser,  open  the  large  aperture  in  the  wheel 
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of  diaphragms  beneath  the  stage,  lower  the  lamp 
upon  its  stem  into  a  convenient  position  for  lighting 
the  concave  mirror,  and  diredt  the  convergent  pencil 
upon  the  objedt.  It  will  be  found  that  the  view  now 
obtained  is  in  every  respedt  inferior  to  that  by  re- 
fledted  light  ;  this  is  owing,  partly  to  the  opacity  of 
the  paper,  and  partly  to  the  different  densities  of  the 
objedt  and  of  the  medium  in  which  it  is  viewed.  If 
a  higher  power,  Of,M,  is  used,  the  result  will  be 
much  worse  ;  this  kind  of  view  is  that  obtained  by 
beginners,  who  usually  try  to  examine  every  objedt 
by  transmitted  light,  and  but  rarely  use  other  and 
better  means  of  illumination.  Change  the  power  to 
Oi,  B  ;  place  a  drop  of  water  on  the  objedt  with 
a  pipette  (or  the  tip  of  the  finger)  ;  cover  with  a 
thin  glass ;  absorb  any  surplus  moisture  with  blotting- 
paper;  replace  the  slide  on  the  stage;  and  adjust 
the  focus.  The  confused  appearance  of  the  edges 
has  now  disappeared,  and  the  light  to  some  extent 
penetrates  the  central  portions  of  the  objedt.  With 
the  binocular,  the  full  light  from  the  mirror  will  be 
found  to  produce  an  unpleasant  glare,  and  the  white 
cloud  illumination  (vol.  xx.,  p.  265)  may  be  substituted 
with  advantage.  Still,  little  beyond  the  fibres  at  and 
near  the  edges  can  be  well  made  out.  Remove  the 
slide  from  the  stage  ;  take  off  the  cover,  and  with  a 
pair  of  mounted  needles  tear  up  and  spread  out  the 
moistened  paper ;  replace  the  cover,  and  examine  as 
before.  All  the  strudture  will  now,  probably,  be 
seen  ;  if  not,  tear  the  objedt  up  still  more,  until  the 
result  is  satisfactory.  Higher  powers  may  now  be 
used  with  advantage,  taking  care  to  make  the  requi¬ 
site  correction  for  the  aberration  caused  by  the  cover- 
glass  (vol.  xx.,  p.  169),  should  the  objective  be  pro¬ 
vided  with  the  proper  adjustment.  With  the  glasses 
Oi,  Of,  and  higher  powers,  it  will  be  desirable  to 
employ  the  fine  adjustment  in  completing  the 
focussing,  and  during  the  observation.  Until  the 
beginner  has  had  some  experience,  it  will  be  best  to  use 
OR  in  preference  to  a  higher  power,  as  the  risk  of 
damaging  the  object,  or  object-glass,  is  lessened; 
after  a  time,  the  use  of  glasses  of  short  working 
distance  will  become  easy.  In  removing  a  slide  from 
the  stage  when  a  high  power  is  employed,  raise 
the  body  to  some  distance,  to  prevent  accidental  con¬ 
tact  with  the  front  lens,  as  it  might  be  scratched  or 
otherwise  injured. 

Try  the  effect  of  viewing  some  more  torn  up  frag¬ 
ments  in  other  media,  such  as  oil,  turpentine,  or  gly¬ 
cerine.  Mount  a  specimen  in  balsam  (vol.  xx.,  p.  207), 
taking  care  that  the  paper  has  been  well  saturated 
with  turpentine,  to  remove  air  bubbles. 

These  experiments  may  be  repeated  with  other 
kinds  of  paper,  and  their  different  degrees  of  com¬ 
pactness  noticed.  The  determination  of  the  material 
of  which  the  paper  is  composed  had  better  be  deferred 
until  Lesson  VI.  has  been  studied. 

Arrange  the  microscope  and  lamp  for  the  use  of 
the  condensing  lens  ;  as  before,  use  Oi,  B  ;  make  a 
few  marks,  with  a  soft  black-lead  pencil,  on  a  piece 
of  blotting-paper,  and  notice  the  disposition  of  the 
particles  of  plumbago  among  the  fibres.  Examine 
ink  marks  ;  printing  from  plate  (a  visiting  card  will 
do)  ;  likewise  specimens  of  surface-printing,  as  wood 
engraving  or  type,  and  also  lithographs.  Notice  the 
varying  manner  in  which  the  ink  is  distributed. 

Repeat  the  experiments  with  the  light  on  the  right 
hand,  and  also  in  front.  Although  it  is  most  con¬ 
venient  to  place  the  lamp  on  the  left,  because  it  is 
out  of  the  way  of  the  right  hand  moving  and  adjust- 
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ing  the  object  in  the  stage,  yet  it  may  sometimes  be 
required  to  place  the  light  elsewhere  ;  and  the  student 
should  be  able  to  work  with  it  in  any  situation. 
Practice  by  daylight  should  not  be  negledted  when¬ 
ever  opportunities  offer. 

Try,  also,  the  effedt  of  using  different  eye-pieces. 
When  a  complete  series  of  objectives  is  not  at  hand, 
an  awkward  interval  of  magnifying  power  may  often 
be  thus  filled  up  (see  Tables,  vol.  xxi.,  p.  89).  In 
drawing,  it  is  often  useful  to  make  the  objedt  fill  the 
field  ;  this  can  generally  be  done  by  a  suitable  change 
of  eye-piece. 

(To  be  continued.) 


ON  THE 

CONTINUITY  OF  THE  GASEOUS  AND  LIQUID 
STATES  OF  MATTER.* 

By  THOMAS  ANDREWS,  M.D.,  F.R.S., 
Vice-President  of  Queen’s  College,  Belfast. 

In  1822  M.  Cagniard  de  la  Tour  observed  that  certain 
liquids,  such  as  ether,  alcohol,  and  water,  when  heated  in 
hermetically  sealed  glass  tubes,  became  apparently  reduced 
to  vapour  in  a  space  from  twice  to  four  times  the  original 
volume  of  the  liquid.  He  also  made  a  few  numerical 
determinations  of  the  pressures  exerted  in  these  experi¬ 
ments.  In  the  following  year  Faraday  succeeded  in  lique¬ 
fying,  by  the  aid  of  pressure  alone,  chlorine  and  several  other 
bodies  known  before  only  in  the  gaseous  form.  A  few 
years  later  Thilorier  obtained  solid  carbonic  acid,  and 
observed  that  the  coefficient  of  expansion  of  the  liquid  for 
heat  is  greater  than  that  of  any  aeriform  body.  A  second 
memoir  by  Faraday,  published  in  1826,  greatly  extended 
our  knowledge  of  the  effedts  of  cold  and  pressure  on  gases. 
Regnault  has  examined  with  care  the  absolute  change  of 
volume  in  a  few  gases  when  exposed  to  a  pressure  of 
twenty  atmospheres,  and  Pouillet  has  made  some  observa¬ 
tions  on  the  same  subject.  The  experiments  of  Natterer 
have  carried  this  inquiry  to  the  enormous  pressure  of 
2jgo  atmospheres ;  and  although  his  method  is  not 
altogether  free  from  objedtion,  the  results  he  obtained  are 
valuable  and  deserve  more  attention  than  they  have  hitherto 
received. 

In  1861  a  brief  notice  appeared  of  some  of  my  early  ex¬ 
periments  in  this  diredtion.  Oxygen,  hydrogen,  nitrogen, 
carbonic  oxide,  and  nitric  oxide  were  submitted  to  greater 
pressures  than  had  previously  been  attained  in  glass  tubes, 
and  while  under  these  pressures  they  were  exposed  to  the 
cold  of  the  carbonic  acid  and  ether-bath.  None  of  the 
gases  exhibited  any  appearance  of  liquefadtion,  although 
reduced  to  less  than  i-5ooth  of  their  ordinary  volume  by  the 
combined  adtion  of  cold  and  pressure.  In  the  third 
edition  of  Miller’s"  Chemical  Physics,”  published  in  1863, 
a  short  account,  derived  from  a  private  letter  addressed 
by  me  to  Dr.  Miller,  appeared  of  some  new  results  I  had 
obtained,  under  certain  fixed  conditions  of  pressure  and 
temperature,  with  carbonic  acid.  As  these  results  consti¬ 
tute  the  foundation  of  the  present  investigation  and  have 
never  been  published  in  a  separate  form,  I  may,  perhaps, 
be  permitted  to  make  the  following  extradt  from  my 
original  communication  to  Dr.  Miller.  “  On  partially 
liquefying  carbonic  acid  by  pressure  alone,  and  gradually 
raising  at  the  same  time  the  temperature  to  88°  F.,  the 
surface  of  demarcation  between  the  liquid  and  gas  became 
fainter,  lost  its  curvature,  and  at  last  disappeared.  The 
space  was  then  occupied  by  a  homogeneous  fluid,  which 
exhibited,  when  the  pressure  was  suddenly  diminished  or 
the  temperature  slightly  lowered,  a  peculiar  appearance 
of  moving  or  flickering  striae  throughout  its  entire  mass. 


*  The  Bakerian  Ledture  for  1869,  delivered  before  the  Royal  Society. 
Communicated  to  the  Chemical  News,  and  revised  by  the  author. 
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At  temperatures  above  88°  no  apparent  liquefadtion  of 
carbonic  acid,  or  separation  into  two  distindt  forms  of 
matter,  could  be  effected,  even  when  a  pressure  of  300  or 
400  atmospheres  was  applied.  Nitrous  oxide  gave 
analogous  results.”* 

In  the  following  experiments  the  gas  to  be  compressed 
is  introduced  into  a  tube,/,  a  (Fig  1),  having  a  capillary  bore 
from  a  to  b,  a  diameter  of  about  2’5  m.m.  from  b  to  c,  and 
of  i'25  m.m.  from  c  to  f.  The  gas  carefully  dried  is  passed 
for  several  hours  through  the  tube  open  at  both  ends,  as 
represented  below.  The  presence  of  a  column  of  water 

Fig.  1. 
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of  two  metres  in  height  was  necessary  to  maintain  a 
moderate  stream  of  gas  through  the  fine  capillary  tube. 
In  the  case  of  carbonic  acid,  the  gas,  after  passing  through 
the  apparatus,  was  made  to  bubble  by  means  of  a  connecting 
tube  through  mercury,  and  a  portion  was  collected  from  time 
to  time,  in  order  to  ascertain  its  purity.  The  current  was 
continued  till  the  residual  air,  after  the  action  of  caustic 
potash,  was  reduced  to  a  constant  minimum.  In  repeated 
trials  I  found  that  in  the  complicated  arrangements  I  had 
to  adopt,  the  residual  air  could  not  be  reduced  to  less 
than  from  i-5ooth  to  i-ioooth  of  the  entire  volume  of  the 
carbonic  acid.  Even  after  continuing  the  current  for 
twenty-four  hours  this  residue  appeared  ;  and  in  discussing 
some  of  the  results  obtained  by  exposing  the  gas  to  high 
pressures,  the  presence  of  this  small  quantity  of  air  must 
be  carefully  taken  into  account.  The  capillary  end  at  a 
was  then  sealed,  and  the  other  end  was  also  closed,  and 
afterwards  introduced  under  a  surface  of  pure  mercury 
contained  in  a  glass  capsule.  The  lower  end,  while  under 
the  surface  of  the  mercury,  was  opened,  and  heat  applied 
so  as  to  expel  a  little  of  the  gas.  On  cooling,  contraction 
occurred,  and  a  short  column  of  mercury  entered.  The 
capsule  and  lower  end  of  the  tube  were  then  placed  under 
the  receiver  of  an  air-pump,  and  a  partial  vacuum  was 
formed  till  about  one-fourth  of  the  gas  was  removed.  On 
restoring  the  pressure,  a  column  of  mercury  entered  and 
occupied  the  place  of  the  expelled  gas.  By  withdrawing 
the  end  of  the  tube  from  below  the  surface  of  the  mercury 
in  the  capsule,  and  again  exhausting  cautiously,  the 
column  of  mercury  should  be  reduced  to  any  required 
length.  The  tube,  when  thus  filled,  had  the  form  shown 
in  Fig.  1. 

Two  file-marks  had  been  made,  one  at  d,  the  other  at 
e,  in  the  narrow  part  of  the  tube,  about  10  m.m.  distant 
from  each  other,  and  the  capacity  of  the  tube  from  a  mark 
near  a  to  d,  and  also  from  the  same  mark  to  e,  had  been 
determined  by  filling  it  with  mercury  at  a  known  tempera¬ 
ture  and  weighing  the  mercury.  The  tube  was  now 
placed  accurately  in  a  horizontal  position  and  conne&ed 
by  an  air-tight  junction  with  one  limb  of  along  U-tube 
filled  with  mercury.  Each  limb  of  the  U-tube  was  600 
m.m.  long,  and  11  m.m.  in  diameter.  By  removing 
mercury  from  the  outer  limb  of  the  U-tube,  a  partial 
vacuum  was  obtained,  and  the  column  of  mercury,  m,  11, 
was  drawn  into  the  narrow  tube,  d,f.  From  the  difference 
of  capacity  of  this  part  of  the  tube,  the  column  of  mercury 
was  now  about  four  times  longer  than  before.  It  was 
easy  with  a  little  care  so  to  adjust  the  pressure  that  the 
inner  end  of  the  mercurial  column  coincided  with  the 
mark  c.  When  this  was  accomplished,  the  difference  of 
level  of  the  mercury  in  the  two  limbs  of  the  U-tube  was 
accurately  read  by  means  of  a  cathetometer,  and  the 
height  of  the  barometer  as  well  as  the  temperature  were 
carefully  noted.  Similar  observations  were  made  with 
the  gas  expanded  to  the  mark  d.  Two.  independent  sets 

*  Miller’s  Chemical  Physics,"  3rd  edition,  p.  328. 
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of  data  were  thus  obtained  for  calculating  the  volume  of 
the  gas  at  o°  C.  and  760  m.m.,  and  the  results  usually 
agreed  to  less  than  1-1000  part.  The  tube,  after  being 
disconnected  with  the  U-tube,  was  cut  across  a  little 
beyond  e ,  and  was  now  ready  to  be  introduced  into  the 
pressure  apparatus. 

The  capillary  tubes  were  calibrated  with  great  care,  and 
their  mean  capacity  was  determined  by  weighing  a 
column  of  mercury  whose  length  and  position  in  the  tube 
were  accurately  observed.  One  m.m.  of  the  air-tube  used 
in  these  experiments  had  an  average  capacity  of 
0*00002477  c.c.,  and  1  m.m.  of  the  carbonic-acid  tube  of 
0*00003376  c.c.  A  table  was  constructed  showing  the 
corrected  capacity  of  each  capillary  tube  from  the  sealed 
end  for  every  m.m.  of  its  length.  An  allowance  of  0*5 
m.m.  was  made  for  the  cone  formed  in  sealing  the  tube. 

For  the  sake  of  clearness  I  have  described  these  opera¬ 
tions  as  if  they  were  performed  in  the  detached  tube.  In 
actual  practice,  the  tube  was  in  the  brass  end-piece  before 
it  was  filled  with  gas. 

The  construction  of  the  apparatus  employed  in  these 
experiments  will  be  readily  understood  from  Fig.  2,  which 

Fig.  2. 


Fig. 3. 


exhibits  a  section  of  the  simple  form.  Two  massive  brass 
flanges  are  firmly  attached  round  the  ends  of  a  cold- 
drawn  copper  tube  of  great  strength,  and  by  means  of 
these  flanges  two  brass  end-pieces  can  be  securely  bolted 
to  the  ends  of  the  copper  tube,  and  the  connections  made 
air-tight  by  the  insertion  of  leather  washers.  The  lower 
end-piece  carries  a  steel  screw,  180  m.m.  long,  4  m.m.  in 
diameter,  and  with  an  interval  of  0*5  m.m.  between  each 
thread.  The  screw  is  packed  with  care,  and  readily  holds 
v  pressure  of  400  atmospheres  or  more.  A  similar  end- 
piece  attached  to  the  upper  flange  carries  the  glass  tube 
containing  the  gas  to  be  compressed.  The  apparatus, 
before  being  screwed  up,  is  filled  with  water,  and  the 


pressure  is  obtained  by  screwing  the  steel  screw  into  the 
water. 

In  the  compound  apparatus  (Fig.  3)  the  internal  arrange¬ 
ments  are  the  same  as  in  the  simple  form.  A  communica¬ 
tion  is  established  between  the  two  sides  of  the  apparatus 
through^,  b.  It  is  indifferent  which  ofthe  steel  screws  below 
is  turned,  as  the  pressure  is  immediately  diffused  through 
the  interior  of  both  copper  tubes,  and  is  applied  through 
the  movable  columns  of  mercury  to  the  two  gases  to  be 
compressed.  Two  screws  are  employed  for  the  purpose  of 
giving  a  greater  command  of  pressure.  In  the  figure  the 
apparatus  is  represented  without  any  accessories  ;  when 
in  use  it  is  provided  with  arrangements  for  maintaining 
the  capillary  tubes  and  body  of  the  apparatus  itself  at 
fixed  temperatures.  A  redtangular  brass  case,  closed 
before  and  behind  with  plate  glass,  surrounds  each 
capillary  tube,  and  allows  it  to  be  maintained  at  any 
required  temperature  by  the  flow  of  a  stream  of  water. 
The  body  of  the  apparatus  itself,  is  enclosed  in  an  external 
vessel  of  copper,  which  is  filled  with  water  at  the  tempera¬ 
ture  of  the  apartment.  This  latter  arrangement  is  essential 
when  accurate  observations  are  made.* 

The  temperature  of  the  water  surrounding  the  air  tube 
was  made  to  coincide,  as  closely  as  possible,  with  that  of 
the  apartment,  while  the  temperature  of  the  water  sur¬ 
rounding  the  carbonic  acid  tube  varied  in  different  experi¬ 
ments  from  130  C.  to  48°  C.  In  the  experiments  to  be  de¬ 
scribed  in  this  communication,  the  mercury  did  not  come 
into  view  in  the  capillary  part  of  the  air-tube  till  the  pressure 
amounted  to  about  forty  atmospheres.  The  volumes  of  the 
air  and  of  the  carbonic  acid  were  carefully  read  by  a  catheto- 
meter,  and  the  results  could  be  relied  on  with  certainty  to 
less  than  0*05  m.m.  The  temperature  of  the  water  around  the 
carbonic-acid  tube  was  ascertained  by  a  thermometer 
carefully  graduated  by  myself  according  to  an  arbitrary 
scale.  This  thermometer  was  one  of  a  set  of  four,  which 
I  constructed  some  years  ago,  and  which  all  agreed  so 
closely  in  their  indications,  that  the  differences  were  found 
to  be  altogether  insignificant  when  their  readings  were 
reduced  to  degrees. 

The  general  form  of  the  curves  representing  the  changes 
of  volume  in  carbonic  acid  will  hardly  undergo  any 
sensible  change  from  the  irregularities  in  the  air-tube  ; 
nor  will  any  of  the  general  conclusions  at  which  I  have 
arrived  be  affedted  by  them.  It  must,  however,  always  be 
understood  that  when  the  pressures  are  occasionally 
spoken  of  as  indicated  by  the  apparent  contraction  of  the 
air  in  the  air-gauge,  the  approximate  pressures  only  are 
meant. 

To  obtain  the  capacity  in  cubic  centimetres  from  the 
weight  in  grammes  of  the  mercury  which  filled  any  part 
of  a  glass  tube,  the  following  formula  was  used, 

C  =  W.i±0l0^I^,I.0ooI2, 

I3'596 

where  C  is  the  capacity  in  c.c.,  W  the  weight  of  the 
mercury  which  filled  the  tube  at  the  temperature  t , 
0*000154  the  coefficient  of  apparent  expansion  of  mercury 
in  glass,  13*596  the  density  of  mercury  at  o°,  and  1*00012 
the  density  of  water  at  40 

The  volume  of  the  gas  V,  at  o°  and  760  m.m.  of  pressure, 
was  deduced  from  the  double  observations,  as  follows. 
t  t  ~  1  h-d 


where  C  is  the  capacity  of  the  tube  (Fig.  1)  from  a  to  d, 
or  from  a  to  e,  t  the  temperature,  a  the  coefficient  of  ex¬ 
pansion  of  the  gas  for  heat  (0*00366  in  the  case  of  air, 
0*0037  *n  that  °f  carbonic  acid),  h  the  height  of  the 
barometer  reduced  to  o°  and  to  the  latitude  of  450,  d  the 
difference  of  the  mercurial  columns  in  the  U-tube 
similarly  reduced. 

Having  thus  ascertained  the  volumes  of  the  air  and  of 
the  carbonic  acid  before  compression,  at  o°  and  760  m.m., 
it  was  easy  to  calculate  their  volumes  under  the  same 

*  In  the  original  memoir  a  figure  is  given  representing  the  ap¬ 
paratus  with  all  these  accessories. 
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pressure  of  760  m.m.,  at  the  temperatures  at  which  the 
measurements  were  made  when  the  gases  were  compressed, 
and  thence  to  deduce  the  values  of  the  fractions  repre¬ 
senting  the  diminution  of  volume.  But  the  fractions 
thus  obtained  would  not  give  results  diredtly  comparable 
for  air  and  carbonic  acid.  Although  the  capillary  glass 
tubes  in  the  apparatus  communicated  with  the  same 
reservoir,  the  pressure  on  the  contained  gases  was  not 
quite  equal,  in  consequence  of  the  mercurial  columns, 
which  confined  the  air  and  carbonic  acid,  being  of  different 
heights.  The  column  always  stood  higher  in  the  carbonic- 
acid  tube  than  in  the  air  tube,  so  that  the  pressure  in  the  latter 
was  a  little  greater  than  in  the  former.  The  difference  in  the 
lengths  of  the  mercurial  columns  rarely  exceeded  200  m.m., 
or  about  one-fourth  of  an  atmosphere.  This  correction  was 
always  applied,  as  was  also  a  trifling  correction  of  7  m.m. 
for  a  difference  of  capillary  depression  in  the  two  tubes. 

In  order  to  showmore  clearly  the  methods  of  reduction, 
I  will  give  the  details  of  one  experiment. 

Volume  of  air  at  o°  and  760  m.m.  calculated  from  the 
observations  when  the  air  was  expanded  to  a  e,  0*3124  c.c. 

Volume  of  same  air  calculated  from  the  observations 
when  the  air  was  expanded  to  a  d,  0*3122  c.c. 

Mean  volume  of  air  at  o°  and  760  m.m.,  0*3123  c.c. 

The  volumes  of  the  carbonic  acid,  deduced  in  like 
manner  from  two  independent  observations,  were  0*3096 
c.c.  and  0.3094  c.c.  Mean,  0*3095  c.c. 

The  length  of  the  column  of  air,  after  compression  at 
10*76°  in  the  capillary  air-tube,  was  272*9  m.m.,  cor¬ 
responding  to  0*006757  c.c.  Hence  we  have — 
s,  _  0*006757  _  _ 1 

0*3123  x  1-0394  48-04 

But,  as  the  difference  in  the  heights  of  the  mercurial 
columns  in  the  air-tube  and  carbonic  acid  tube,  after 
allowing  for  the  difference  of  capillary  depression  was 

178  m.m.,  this  result  requires  a  further  corredtion — of 

an  atmosphere — in  order  to  render  it  comparable  with  the 
compression  in  the  carbonic  acid  tube.  The  final  value 
for  8  (the  fraction  representing  the  ratio  of  the  volume  of 
the  compressed  air  at  the  temperature  of  the  experiment 
to  its  volume  at  the  same  temperature  and  under  the 
pressure  of  one  atmosphere)  will  be — 


47*81 

The  corresponding  length  of  the  carbonic  acid  at  13*22°, 
in  its  capillary  tube,  was  124*6  m.m.,  equivalent  to 
0*004211  c.c.,  from  which  we  deduce  for  the  corresponding 
fraction  for  the  carbonic  acid — 

0*004211  1 

s  =  - - - —  =  - 

0*3095  X  1-0489  77*09 

Hence,  it  follows  that  the  same  pressure  which  reduced 

a  given  volume  of  air  at  10*76°  to  of  its  volume,  at 

the  same  temperature,  under  one  atmosphere,  reduced 

carbonic  acid  at  13*22°  to  ——  of  its  volume,  at  the  tem- 

p^rature  of  13*22°,  and  under  a  pressure  of  one  atmo- 
t^ihere.  Or,  assuming  the  compression  of  the  air  to  be 
approximately  a  measure  of  the  pressure,  we  may  state 
that,  under  a  pressure  of  about  47*8  atmospheres,  carbonic 

acid,  at  13*22°,  contracts  to  of  its  volume  under  one 
’  77'  09 

atmosphere. 

(To  be  continued.) 


NOTE  ON  THE  ACTION  OF  IODINE  ON 
HYPOSULPHITE.* 

By  C.  R.  A.  WRIGHT,  B.Sc.,  F.C.S. 

In  a  paper  on  the  valuation  of  manganese  ores,  read 
before  the  Newcastle  Chemical  Society,  on  November 
25th,  i86g,  Messrs.-  Sherer  and  Rumpf  state  that  they  find 

*  Read  before  the  Newcastle  -  upon  -  Tyne  Chemical  Society, 
February  24th,  1870. 


it  necessary  to  titrate  the  iodine  solution  obtained  by 
Bunsen’s  process  with  standard  hyposulphite  solution 
“  as  soon  as  possible  after  the  decomposition,  since  the 
solution,  in  presence  of  air,  gradually  readts  on  the  iodide 
of  potassium  and  liberates  iodine  the  iodine  solutions 
in  each  of  two  experiments  requiring  an  amount  of  hypo¬ 
sulphite  corresponding  to  62-7  per  cent  of  available  per¬ 
oxide  in  the  manganese  ore  assayed  when  tested  immedi¬ 
ately  after  the  decomposition,  and  to  over  65  per  cent 
after  standing  twenty-four  hours  ;  Fresenius  and  Will’s 
process  giving,  with  the  same  sample,  the  intermediate 
number,  63*5  per  cent. 

In  order  to  see  how  far  this  discrepancy  might  be 
accounted  for  by  a  possible  irregularity  in  the  adtion  of 
iodine  on  hyposulphite  under  different  circumstances,  as 
to  temperature,  &c.,  a  solution  of  iodine  in  potassium 
iodide  was  prepared  of  the  strength  of  5  grms.  free  iodine 
to  the  litre  ;  a  solution  of  pure  re-crystallised  sodium 
hyposulphite  was  also  prepared. 

Into  each  of  eleven  flasks  25*65  c.c.  of  this  hyposulphite 
was  measured  by  a  pipette  delivering  that  amount ;  about 
200  c.c.  of  water  was  added  to  each.  In  the  first  flask 
the  quantity  of  iodine  solution  requisite  to  produce  a 
blue  tint  along  with  starch,  at  the  ordinary  temperature 
of  the  air  (16°  C)  was  determined  ;  the  second  flask  was 
heated  to  about  6o°  C.,  then  allowed  to  cool,  and  finally 
titrated  as  before :  almost  the  same  amount  of  iodine 
being  required,  it  appears  that  simply  heating  the  hypo¬ 
sulphite  solution  does  not  appreciably  alter  the  quantity 
of  hyposulphite  present. 

The  next  eight  flasks  were  heated  to  varying  tempera¬ 
tures,  and,  while  hot,  a  quantity  of  iodine  solution, 
rather  less  than  that  required  for  the  hyposulphite,  as 
deduced  from  the  first  experiments,  was  added,  care  being 
taken  to  run  the  iodine  diredt  into  the  warm  liquid,  and 
not  down  the  sides  of  the  flask,  which  might  cause  a  loss 
of  iodine  by  volatilisation  ;  no  smell  of  iodine  was 
observed  in  any  case.  The  addition  of  this  iodine  solu¬ 
tion  slightly  cooling  the  liquids,  their  temperatures  were 
again  read  off,  the  mean  of  the  two  temperatures  being 
taken  as  the  average ;  the  warm  liquids  were  then  rapidly 
cooled  by  immersion  of  the  flasks  in  cold  water,  and 
finally  the  slight  excess  of  hyposulphite  determined  by 
iodine  solution  ;  the  cooling  was  essential,  since  heat 
destroys  the  colour  of  the  iodised  starch. 

The  last  flask  was  again  titrated  at  the  temperature  of 
the  air  (160  C.)  at  the  close  of  the  experiments,  to  make 
sure  that  the  hyposulphite  had  not  altered  spontaneously. 

The  numbers  obtained  were — 


Temperature  of 
solution  be¬ 
fore  addition 
of  iodine  solu¬ 
tion . 

Do.  after  . .  . . 

Mean  tempera¬ 
ture  . .  . . 

C.c.  of  iodine  re¬ 
quired  . .  . . 

Iodine  required 
in  excess  of 
that  normally 
requisite,  viz., 

39‘5  c.c . 

Do.  in  per  cents 
of  the  normal 
quantity 


I.  2. 

3. 

4- 

5- 

6. 

7- 

8. 

9. 

10. 

11. 

32 

40 

52 

55 

86 

88 

100 

100 

—  — 

28 

36 

44 

46 

65 

78 

83 

85 

— 

16  C.  25 

30 

38 

48 

50 

75 

83 

9i 

92 

16 

39-6  394 

39-8 

!4o-o 

40*1 

40*1 

40*7 

40*9 

41*4 

41-2 

39-5 

-ir- 

0*3 

o-5 

o*6 

o*6 

1*2 

i-4 

l'9 

17 

— 

—  _ 

0-75 

1*25 

i-5 

1-5 

3'0 

3’5 

475 

4*25 

— 

From  these  numbers  it  is  evident  that  the  higher  the 
temperature  the  larger  is  the  quantity  of  iodine  requisite 
before  a  blue  colour  with  starch  is  developed,  i.e.,  the 
adtion  of  iodine  on  hyposulphite  is  slightly  irregular  at 
varying  temperatures.  Since  the  first  adtion  of  iodine  is 
to  form  tetrathionate  (which,  as  is  well  known,  is  con¬ 
verted  into  sulphate  by  the  adtion  of  chlorine),  it  appears 
probable  that  the  conversion  of  tetrathionate  into  sulphate 
by  iodine  may  account  for  the  excess  required.  Probably, 
therefore,  if  the  mode  of  experimenting  were  reversed 
(i.e.,  hyposulphite  added  to  warm  iodine  solution,  the 
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latter  being  always  in  excess  till  just  the  close  of  the 
experiment),  a  greater  discrepancy  would  be  manifest. 

It  is  difficult,  however,  to  manipulate  thus  without  loss 
of  iodine  by  volatilisation ;  but  it  was  found  that  an  excess 
of  iodine  added  to  hyposulphite  gradually  diminished  on 
standing  some  hours  at  the  ordinary  temperature,  i.e., 
less  residual  free  iodine  was  found  after  standing  than 
was  present  immediately  after  the  addition  to  the  hypo¬ 
sulphite. 

Thus,  25-65  c.c.  of  a  rather  weaker  hyposulphite  solution 
than  that  previously  used  was  pipetted  off  into  each  of 
ten  well  stoppered  bottles ;  two  were  immediately 
titrated  with  the  former  iodine  solution,  the  requisite 
amount  of  iodine  as  thus  deduced  was  added  to  each  of 
the  others  ;  to  five  of  them  a  varying  excess  of  iodine, 
and  to  the  remaining  three  a  varying  excess  of  hypo¬ 
sulphite  ;  thus,  each  of  the  eight  originally  contained  the 
same  amount  of  tetrathionate.  After  standing  24  hours 
in  a  cupboard  (in  the  dark)  at  the  ordinary  temperature  I 
(io°  —  200  C.),  hyposulphite  was  added  in  slight  excess  to 
the  five  in  which  the  iodine  was  originally  in  excess,  and, 
finally,  all  were  titrated  with  the  iodine  solution.  The 
following  numbers  were  obtained  : — 


Iodine 


Original 

Original 

Total 

equiva¬ 
lent  to 

T  otal 

Ratio  of 
Iodine 

excess  of 
Hypo¬ 
sulphite. 

excess 

of 

Iodine. 

Hypo¬ 

sulphite 

used. 

Hypo¬ 

sulphite 

(deduced 

from 

Iodine 

used. 

and  Hy¬ 
posulphite 
used. 

A.  and  B). 

A.* 

. .  — 

— 

25‘65 

— 

63-3 

2-467 

B.* 

. .  — 

— 

25-63 

— 

6375 

2-470 

C. 

. .  — 

0-I 

26-25 

64-8 

64-9 

2-472 

D. 

. .  — 

0'2 

26-4 

65-2 

65-1 

2-466 

E. 

. .  — 

67 

28-2 

69-6 

72-7 

2-578 

F. 

. .  — 

167 

31-85 

78-6 

82-0 

2-574 

G. 

, .  — 

367 

37-85 

93-6 

ioi-g 

2-692 

H. 

i*5 

— 

27-45 

67-8 

67-9 

2-474 

I. 

5’9 

— 

31-50 

77-8 

77-65 

2-465 

J- 

..  97 

— 

35-25 

87-05 

87-2 

2-474 

*  Titrated  at  once. 


From  these  numbers  it  appears  that  in  the  three  last 
experiments  there  was  no  adtion  whatever  between  the 
tetrathionate  present  and  the  excess  of  hyposulphite ; 
while  in  experiments  E,  F,  and  G,  a  considerable 
amount  of  iodine  has  disappeared,  this  amount  increasing 


with  the  original  excess  of  iodine, 

thus — 

E. 

F. 

G. 

Excess  of  iodine . 

6-7 

16-7 

36-7 

Iodine  disappeared  . 

3’1 

3‘4 

8-3 

Ditto.,  in  per  cents  of  the  normal 
amount  . 

4’4 

4'3 

8-9 

Similarly,  in  another  experiment  with  the  above  iodine 
solution  diluted  to  one-third  its  former  strength,  after  24 


hours — 

Original  excess  of  iodine .  5  c.c.  13  c.c. 

Iodine  corresponding  to  total  hypo¬ 
sulphite  used .  163*1  164*4 

Total  iodine  used .  1667  169-9 

Excess  of  iodine  .  3-6  5-5 

Ditto,  in  per  cents  of  normal 

quantity .  2fi  3-3 


On  the  whole,  therefore,  these  experiments  indicate 
that  when  the  temperature  is  not  lower  than  28°  C.,  or 
when  a  mixed  solution  of  hyposulphite  and  iodine  still 
in  excess  is  allowed  to  stand  some  time  before  finishing 
the  titration,  a  deficiency  in  the  amount  of  iodine  may  be 
expected,  varying  in  amount  with  the  circumstances : 
possibly,  these  fadts  may  account  for  the  results  obtained 
by  Messrs.  Scherer  and  Rumpf. 

The  fadt  that  sulphate  is  formed  by  the  prolonged 
adtion  of  iodine  on  tetrathionate  is  indicated  by  the 
following  experiments : — 50  c.c.  of  the  hyposulphite  solu¬ 
tion  used  in  the  past  experiments  were  mixed  with  150  of 
iodine  (large  excess)  ;  after  standing  48  hours  at  the 
ordinary  temperature  in  the  dark,  hyposulphite  was  added 


till  all  free  iodine  disappeared :  chloride  of  barium  gave 
with  this  liquid  a  dense  cloud,  which,  after  standing, 
was  colledted,  and  found  by  the  blow-pipe  to  be  really 
barium  sulphate.  50  c.c.  of  the  original  hyposulphite 
with  barium  chloride  gave  not  the  slightest  precipitate  ; 
after  addition  of  a  few  drops  of  hydrochloric  acid  the 
solution  did  not  become  opalescent  for  a  minute  or  more; 
and  the  precipitated  sulphur  after  standing  some  hours 
was  wholly  volatile,  showing  that  no  sulphate  whatever 
was  present  originally  in  the  hyposulphite. 

My  best  thanks  are  due  to  Mr.  I.  L.  Bell,  in  whose 
laboratory  the  above  experiments  were  carried  out. 


LABORATORY  NOTES. 


NEW  APPARATUS  FOR  THE  ANALYSIS  OF 

CARBONATES. 


So  many  forms  of  apparatus  for  the  analysis  of  carbonates 
have  been  devised  that  it  is  just  possible  the  one  which  is 
shown  in  the  engraving  may  have  been  already  suggested. 


In  Griffin’s  “  Chemical  Handicraft,”  sixteen  kinds  of  ap¬ 
paratus  for  this  purpose  are  described,  but  not  one  of 
them  is  of  so  simple  a  construction  as  that  which  I 
propose.  Fritzsche’s  is  almost  as  simple  as  mine,  but  it 
is  not  so  manageable. 

My  apparatus  is  a  light  bottle,  of  the  capacity  of 
75  centimetres.  The  lower”part  is  divided  into  two  com¬ 
partments;  in  one  of  which  the  carbonate  is  placed,  in 
the  other  the  acid.  By  inclining  the  bottle,  the  acid  may 
be  allowed  to  flow  over  on  the  carbonate  as  gradually  as 
the  operator  pleases.  One  or  two  chloride  of  calcium 
tubes  are  inserted  through  the  cork.  The  cost  of  this 
bottle  would  be  about  6d. 

Charles  A.  Cameron,  M.D., 

Analyst  to  the  City  of  Dublin,  &c. 


NOTICES  OF  BOOKS. 


Reports  on  the  Progress  of  Practical  and  Scientific 
Medicine  in  different  parts  of  the  World.  (For  the  year 
beginning  June  1st,  1868,  and  ending  June  1st,  1869.) 
Edited  by  Horace  Dobell,  M.D.,  &c.,  assisted  by 
numerous  and  distinguished  coadjutors.  London : 
Longmans,  Green,  and  Co.,  1870.  Pp.  645. 

In  the  preface  to  this  work,  the  editor  asks  his  readers  “  to 
accept  this  first  year’s  report  as  a  fragmentary  hostage  of 
the  next ;  it  was  only  last  December  that  I  designed  this 
work,  and  since  that  time  I  have  had  to  open  up  corre¬ 
spondence  with  all  parts  of  the  world.  The  design  of 
this  work  is  to  bring  together  in  the  English  language, 
original  and  independent  reports  from  all  parts  of  the 
world,  written  by  distinguished  men  resident  in  the 
countries  they  represent.”  As  regards  the  contents  of  the 
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work  it  is  a  genuine  varietas  dclectat.  The  book  opens 
with  a  comparative  table  of  weights,  measures,  &c.,  and 
also  a  table  of  comparison  of  the  Fahrenheit  with  the 
Centigrade  and  Reaumur’s  thermometer;  the  arrangement 
is  alphabetical,  and  therefore  Africa  takes  precedence. 
Under  this  heading  we  meet  with  a  very  valuable  record 
of  meteorological  observations  on  the  West  Coast  of 
Africa,  by  Dr.  J.  A.  B.  Horton,  arranged  in  the  following 
manner: — Atmosphere;  Exemption  from  what  Diseases; 
Predisposed  to  what  Diseases.  America,  as  might  be  ex- 
pe&ed,  is  very  well  represented,  and  we  learn  from  the 
work  that  this  report  is  the  production  of  a  new  society 
just  set  on  foot  at  New  York,  for  reporting  the  progress 
of  medicine  ;  and,  owing  to  the  embryonic  condition  of 
this  society,  it  is  not  so  complete  as  future  reports  will  be. 
It  is  quite  impossible  to  give  in  a  few  lines  an  adequate  idea 
of  the  large  amount  of  valuable  and  interesting  matter  con¬ 
tained  in  this  volume.  As  an  instance  of  the  great  variety  of 
matter,  we  have  an  excellent  paper  on  “  Cider  Colic,”  by 
J.  Buckman  ;  “  On  the  Treatment  of  Pulmonary  Con¬ 
sumption  by  Ether  and  Etherised  Cod-liver  Oil,”  Dr.  B. 
W.  Foster;  there  are  also  reports  from  several  European 
countries,  including  remote  Iceland  ;  but  we  do  not  find 
reports  from  Russia,  Spain,  the  Netherlands.  From 
the  colonies  of  the  latter  country  there  is  a  report  by 
Dr.  Wylie.  Taking  matters  en  resume ,  we  have  to  con- 
gratulte  the  editor  on  his  first  production. 


CORRESPONDENCE. 


SHELL  SAND  FROM  THE  ISLAND  OF  COLL. 


To  the  Editor  of  the  Chemical  News. 

Sir, — In  the  report  of  my  short  paper  on“  Shell  Sand  ”  in 
your  last  number,  there  is  an  error  which  I  beg  you  will  allow 
me  to  correCt.  I  did  not  say  that  shell  sand  formed  a 
strong  mortar  with  lime,  but  that  a  strong  lime  was  made 
from  it  by  stacking  it  alternately  with  peat,  and  burning 
the  stack;  and  that  this  lime,  from  the  magnesia  and 
silicic  acid  it  contained,  was  in  use  almost  equal  to  a 
cement. — I  am,  &c., 

Edward  C.  C.  Stanford,  F.C.S. 

Edinbarnet,  Dumbartonshire,  N.B. 

February  28,  1870. 

[The  report  was  forwarded  by  the  gentleman  nominated 
by  the  Council  to  do  so. — Ed.  C.  N.] 


THE  RASHNESS  OF  SCIENTIFIC  MEN. 

To  the  Editor  of  the  Chemical  Neivs . 

Sir, — Your  well-written  and  excellent  contemporary,  the 
Spectator ,  said,  last  week,  that  “  it  seems  as  if  no  class  of 
men  drew  rasher  or  hastier  conclusions  than  the  men  of 
science.”  This  was  apropos  of  a  recent  statement  as  to 
the  effeCt  of  hard  and  soft  water  upon  the  human  consti¬ 
tution.  Now  I  should  verymuch  like  to  know  who  origi¬ 
nated  this  statement.  Surely,  if  a  physician,  he  could 
not  have  been  a  chemist,  and,  if  a  chemist,  no  physician. 
The  Spectator ,  generally  intelligent  and  well-informed, 
persists,  like  the  Times ,  in  speakingof  druggists  as  chemists, 
and  probably  shares,  too,  the  popular  opinion  that  a  doCtor 
necessarily  knows  all  about  analysis  and  the  arcana  of 
chemical  science.  The  investigation  of  the  present  case  will, 
I  feel  confident,  result  in  showing  that  the  rash  and  hasty 
conclusion  complained  of  was  not  drawn  by  a  genuine 
man  of  science  competent  to  conned  a  chemical  faCt  with 
a  physiological  phenomenon.  There  are  two  many 
fungoid  or  pseudo-scientific  men,  who  seize  upon  the 
results  of  true  philosophers,  and  misinterpret  them  to  the 
popular  theme. — I  am,  &c., 

C. 


A  NEW  DENTISTS’  ALLOY  FOR  STOPPING 

TEETH. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  have  recently  examined  a  new  dental  alloy  which 
is  sold  for  the  purpose  of  being  used  as  the  basis  of  an 
amalgam.  It  occurs  in  the  form  of  rather  coarse  filings, 
nearly  white.  Warmed  in  an  iron  spoon  with  a  little 
mercury,  it  soon  enters  into  intimate  commixture  with  it. 
The  warm  amalgam,  if  then  pressed  in  wash-leather  in  a 
pair  of  pincers,  loses  much  mercury,  and  the  dry  amalgam 
thus  obtained  is  ready  for  insertion  into  the  cavity  to  be 
stopped.  Its  manipulation  altogether  much  resembles 
that  of  the  celebrated  copper  amalgam,  and  it  seems  to  be 
quite  as  useful  though  not  so  hard.  But  it  possesses  this  ad¬ 
vantage  over  the  copper  amalgam  (which  darkens  greatly) 
that  the  new  amalgam  retains  its  whiteness  in  the  mouth. 
On  analysis  the  original  metal  as  sold  gave  : — 

Tin  .  61*12  per  cent 

Silver . 3876  „  ,, 

Copper,  &c.,  ..  ..  o‘i2  ,,  ,, 


IOO’OO 

I  am,  &c.,  C. 


MEMORIAL  OR  MONUMENT? 


To  the  Editor  of  the  Chemical  News. 

Sir, — It  is  reported  that  the  Faraday  Memorial,  for  which 
about  ^1400  has  been  subscribed,  is  to  take  the  form  of  a 
“  Monument  in  the  British  Museum.”  I  hope  the  report 
is  not  authentic.  The  project  is  inappropriate,  useless, 
almost  ludicrous.  Faraday  hated  monuments,  and  the 
British  Museum,  which  has  no  department  of  chemistry 
or  physics,  is  about  the  last  place  where  one  would 
expedt  or  wish  to  see  a  statue  of  our  great  natural  philo¬ 
sopher.  The  best  memorial  for  a  great  worker  would  be 
the  creation  of  a  reward  or  stimulus  for  further  work. 
Why  not  found  a  Faraday  Scolarship,  or  award  annually 
a  money  grant  and  medal  for  a  great  discovery  in 
chemistry  or  physics  ?  Whatever  be  done  should  be  in 
connection  with  the  Royal  Institution,  the  scene  of 
Faraday’s  life  and  labours.  The  experience  of  the 
Wollaston  Fund  which  is  connected  with  the  Geological 
Society,  affords  an  excellent  precedent  for  the  present 
case.  Our  English  experience  in  busts  and  statues 
(especially  when  posthumous)  is  not  so  happy  as  to 
encourage  us  to  risk  an  additional  failure. — I  am,  &c., 

A  Subscriber  to  a  Memorial, 
not  a  Monument. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Under  this  heading  will  be  found  an  eitcydopcedic  list  of  chemical 
papers  published  abroad  during  the  past  iveek,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices ,  will,  therefore,  be  equivalent  to  an  English  edition  0 
the  “  Jahresbericlite." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Berichte  der  Deutschen  Chemischen  Gesellschaft  zu  Berlin,  No.  1 

1870. 

This  number  contains  the  following  original  papers  and  memoirs: — 

A  Base  Isomeric  with  Hydrocyanide  of  Ammonia  (Cyan- 
wasserstofF- Ammonia.) — H.  Wichelhaus. — When  orthoformic  acid 
eth  er  and  acetamide  are  heated  in  a  sealed  tube  for  some  hours  to 
1800,  there  is  formed  along  with  alcohol  a  white-coloured  crystalline 
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substance,  the  origin  of  which  is  explained  by  the  following  for¬ 
mula  : — 

CH(0C2H,)3  +  2C2H30.NHa=3C3H60  +  CH  {  Nn(C^O) 

This  substance  is  methenyl-diacetyl-diamine.  Another  produdt  of  this 
reaction  is  a  substance  the  platinum  salt  of  which  is — 


Regressive  Formations  (Regressiv  Bildungen)  by  Tri-Sub- 
tituted  Guanidines. — V.  Merz  and  W.  Weith. 

Diamines  Derived  from  a  and  ft  Dinitronaphthalines. — A.  de 
Aguiar. — This  paper,  and  the  immediately  foregoing,  are  too  lengthy 
and  too  full  of  formulae  and  diagrams  to  admit  of  any  useful  abstrac¬ 
tion. 


CN2H4,2HCl,PtCl4  ; 

while  the  base  itself  is  CN2H4,  termed  by  the  author  amido- 
methenylimide,  and  found  to  be  isomeric  with  hydrocyanide  of  am¬ 
monia. 

Terchloride  of  Iodine. — Jul.  Philipp. — The  terchloride  of  iodine 
does  not  behave  with  reagents  as  the  other  terchlorides  do  ;  treated 
with  alkalies,  it  does  not  yield  iodous  acid  (jodige  sdure),  but  iodic 
acid,  while  iodine  is  set  free.  This,  according  to  the  author,  is  due 
to  the  fa<5t  that  IC1,  is  not  a  simple  molecule,  but  a  juxtaposition  of 
IC1  and  Cl2;  and  this  is  proved  by  the  behaviour  of  the  terchloride  of 
iodine  with  reagents.  These  reactions  are  described  at  very  great 
length,  but  space  forbids  to  enter  into  more  details. 

Manufacture  of  Sulphuric  Acid. — A.  W.  Hofmann. — The  use  of 
the  nitric  acid  in  the  manufacture  of  sulphuric  acid  is  to  transfer  the 
oxygen  of  the  air  on  to  the  sulphurous  acid  ;  and,  theoretically,  there¬ 
fore,  a  given  quantity  of  nitric  acid  ought  to  convert  an  unlimited 
amount  of  sulphurous  into  sulphuric  acid.  That  this  is  not  obtained 
in  practice  can  hardly  be  wondered  at,  since  no  manufacturing  processes 
can  be  conducted  absolutely  without  loss;  but  the  loss  of  nitric  acid 
in  the  manufacture  of  sulphuric  acid,  even  when  proper  care  is  taken 
to  ensure  good  working  of  the  chambers,  is  so  large  that  the  inference 
is  quite  justifiable  that  there  are  peculiar  chemical  reactions  at  play.  The 
study  of  these  reactions  has  occupied  the  author,  who  states  that, 
although  he  has  not  solved  the  problem  entirely,  he  has  obtained 
results  worth  communicating.  When  sulphurous  acid  is  caused  to 
pass  into  nitric  acid  which  contains  some  sulphuric  acid  (sp.  gr.,  v6y6 
to  1714),  the  nitric  acid  is  converted  into  compounds  which  form, 
along  with  the  sulphuric  acid  present,  the  so-called  chamber  crystals, 
without  any  perceptible  formation  of  protoxide  of  nitrogen  ;  but,  when 
the  nitric  acid  is  impregnated  with  a  sulphuric  acid  (sp.  gr.,  r532),  and 
the  experiment  just  alluded  to  repeated,  there  is  formed  a  considerable 
quantity  of  nitrogen,  which  is,  of  course,  quite  as  injurious  to  the  pro¬ 
cess  as  the  presence  and  formation  of  protoxide  of  nitrogen.  The 
explanation  of  this  phenomenon  is  the  insufficient  strength  of  the 
sulphuric  acid  to  form,  in  combination  with  the  higher  degrees  of 
oxidation  of  nitrogen,  the  so-called  chamber  crystals.  This  having 
been  ascertained,  the  author  applied  his  knowledge  of  these  fadts  in 
the  following  manner  on  the  large  scale  : — The  quantity  of  steam 
admitted  to  the  first  chamber  (the  so-called  Tambour)  was  so  regu¬ 
lated  as  to  produce  acid  only  at  6o°  Beaume  (sp.  gr.,  1714  =  143° 
Twaddle),  with  the  striking  result,  fully  confirming  the  laboratory 
experiment,  that  a  far  smaller  quantity  of  nitric  acid  was  required  for 
the  same  production  of  sulphuric  acid.  The  author  adds,  that  if,  by 
accident,  the  strength  of  the  acid  in  the  aforesaid  chamber  should  fall 
below  the  sp.  gr.  just  alluded  to,  it  can  be  easily  brought  up  to  that 
strength  by  the  addition  of  acid  of  66°  Beaume  (sp.  gr.,  r847)  =  169 
Twaddle.  By  this  contrivance,  it  is  possible  to  manufacture  sulphuric 
acid  with  a  consumption  of  only  1  lb.  of  nitric  acid  for  100  lbs.  of  sul¬ 
phur  burnt. 


Derivatives  from  Guanidine. — F.  Tiemann. — The  author  de¬ 
scribes — Naphthyldiphenyl-guanidine — 
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and  treats,  at  great  length,  of  the  preparation  and  complicated  re¬ 
actions  by  which  these  substances  are  obtained. 

Ethyl  Combinations  of  Thallium.— C.  Hansen. — Thallium- 
diethyl-chloride,  Tl(C3Ha)2Cl,  a  solid  substance,  soluble  in  boiling 
water,  ether,  and  alcohol,  is  affected  by  light  similarly  to  chloride  of 
silver  ;  slowly  heated  to  2250,  it  does  not  melt,  but  is  charred  ;  rapidly 
exposure  to  heat  causes  its  instantaneous  decomposition,  accompanied 
by  explosion,  yielding  a  mixture  of  ethylen,  ethylic  hydride,  and 
chloride  of  thallium ;  this  decomposition  ensues,  therefore,  according  to 
the  formula  T1(C3H6)2C1  =  T1C1  +  C2H4  +  C3H8.  Sulpho-thallium- 
diethyl,  (Tlf  C2H5]2)2S04,  also  a  solid  substance,  crystallising  in  a 
foliated  mass,  soluble  in  water,  ether,  and  alcohol.  Nitro-thallium- 
diethyl,  Tl(C2Ha)2NOg,  a  solid  body,  very  readily  decomposable  by 
heat. 


Silico- Propionic  Acid. — C.Friedeland  A.  Ladenburg. — A  lengthy 
and  exhaustive  monograph. 

Contribution  to  Explain  Chemical  Phenomena  according  to 
Mechanical  Principles. — Dr.  J.  W.  Gunning. 

Appendix  to  the  Researches  on  the  Guaiacum  Copper 
Reaction.— Ed.  Schaer. — This  is  a  supplementary  part  to  the  author’s 
researches  on  this  subjedt  as  detailed  in  the  foregoing  number  of  thiB 
periodical,  but  not  8uitable  for  abstraction. 


Researches  on  Xantho-Cobalt,  Roseo-Cobalt,  and  Pur- 
pureo-Cobalt. — W.  Gibbs. — The  author  states  that,  as  an  addition 
to  his  researches  on  xantho-cobalt,  he  has  discovered  the  roseo-  and 
purpureo-cobalt ;  the  chloride  of  xantho-cobalt,  C02.(N03)4.C1  + 4NaCl ; 
chloride  of  purpureo-cobalt,  ioNH3.C02.Cl6  +  4NaN02.  The  memoir 
is  an  accumulation  of  formulae,  some  of  which  are  so  lengthy  that 
they  occupy  from  two  to  four  lines  in  print.  The  paper  does  not 
state  anything  about  the  origin  or  preparation  of  the  substances, 
named  along  with  several  others. 

Ledture  Experiments. — J.  Schoras. — (1.)  On  Some  Peculiar 
Actions  of  the  Sim's  Rays. — When  it  is  desired  to  prove  the  reducing 
adtion  of  oxalic  acid  upon  metallic  chlorides,  it  is  a  well-known  ex¬ 
periment  to  boil  a  solution  of  chloride  of  gold  to  which  oxalic  acid 
solution  has  been  previously  added.  The  lecturer  quotes,  at  the  same 
time,  another  instance  of  this  kind — viz.,  that  a  solution  of  chloride 
of  mercury  (corrosive  sublimate),  when  treated  in  the  same  manner, 
is  reduced  to  subchloride  (calomel).  When,  during  the  leCture,  this 
experiment  is  made  too  hurriedly,  for  the  sake  of  saving  time,  the 
Only  appearance  seen  is  the  feeble  turbidity  produced  by  the  separa¬ 
tion  of  a  mere  cloud  of  calomel ;  and,  even  if  the  boiling  is  continued 
for  some  time,  it  is  readily  seen  that  this  reaction  is  not  quite  com¬ 
plete.  When,  however,  a  solution  of  perchloride  of  mercury  is,  after 
the  addition  of  oxalic  acid,  exposed  to  the  aCtion  of  direct  sunlight,  the 
copious  precipitation  of  calomel  ensues,  after  a  few  minutes’  exposure, 
in  the  shape  of  brilliant  mother-of-pearl-like  scales,  which,  illuminated 
by  the  direCt  sunlight  they  are  formed  by,  give  rise  to  a  beautiful 
phenomenon.  If  this  sediment  is  collected,  and  dried  at  no°,  it  will 
be  found,  on  analysis,  to  contain  i5-2  per  cent  of  chlorine,  thus  proving 
it  to  be  calomel.  This  experiment,  and  the  undermentioned,  can,  how¬ 
ever,  only  be  tried  in  our  latitude  when  the  sun  is  at  its  zenith,  in 
July.  When  a  solution  of  Berlin  blue  in  oxalic  acid  is  exposed  to  the 
direCt  rays  of  the  sun,  a  sudden  precipitation  of  Berlin  blue  ensues, 
and,  instead  of  a  deep-coloured,  almost  non-transparent  fluid,  a  per¬ 
fectly  clear  colourless  liquid  is  exhibited.  It  is  a  well-known  faCt  that 
solutions  of  the  per-salts  of  iron  and  uranium,  to  which  oxalic  acid  is 
added,  are,  on  being  exposed  to  direCt  sunlight,  converted  to  solutions 
of  the  protoxides  of  the  metals,  while  carbonic  acid  is  given  off.  _  The 
perchlorides  answer  best  for  experiments  ;  a  solution  of  perchloride  of 
iron,  to  which  tartaric  acid  has  been  added,  is  aCted  upon  in  a  manner 
which  is  not  quite  explained.  Such  a  solution  is  used  in  photography, 
in  the  so-called  carbon  process.  A  collodion  plate,  impregnated  with 
the  iron  solution  referred  to,  and  dried  in  the  dark,  obtains,  on  ex¬ 
posure  to  light,  the  property  of  retaining,  energetically,  at  the  portions 
affeCted  by  the  light,  finely-divided  substances — as,  for  instance,  pow¬ 
dered  black-lead,  English  red,  finely-divided  metals,  and  metallic 
oxides.  The  quantity  of  the  powders  thus  adhering  depends  upon 
the  greater  or  lesser  intensity  of  the  light  which  has  fallen  on  it;  and 
it  is  this  condition  which  defines  the  various  depths  of  hues  and  shades, 
and  renders  the  stereometrical  representation  of  the  object  possible. 
Photographers  say  that  the  aCtion  of  the  light  has  rendered  the  salt 
hygroscopic,  and  that  this  property  causes  the  adhesion  of  the  pulveru¬ 
lent  substances.  Whatever  the  aCtion  may  be,  the  author  states  that 
1  a  reduction  process  is  in  play.  A  solution  of  chloride  of  iron,  to  which 
j  tartaric  acid  had  been  previously  added,  and  the  colour  of  which  was 
deep  yellow,  became,  when  exposed  to  direCt  sunlight,  quite  colourless ; 
an  evident  proof  that  reduction  had  taken  place.  When  a  solution  of 
peroxide  of  iron  in  tartaric  acid  is  exposed  to  direCt  sunlight,  a  copious 
sediment  of  a  crystalline  yellowish  green-coloured  substance  is  thrown 
down.  Since  reduction  takes  place  here  on  the  one  hand,  oxidation 
must  take  place,  of  necessity,  on  the  other  ;  but  it  is  not  accompanied 
by  any  evolution  of  gas.  The  author  reserves  further  study  and  ex¬ 
periments  on  this  subject,  which,  as  he  very  properly  observes,  may 
throw  light  upon  many  processes  going  on  in  animal  and  vegetable 
life.  (2.)  Peculiar  Phenomena  of  Colouration  Exhibited  by  Some  of 
the  Platino-Cyanides. — Gmelin  was  the  first  discoverer  of  potassium 
platino-cyanide  ;  MM.  Quadrat  and  Schafarik  obtained  similar 
compounds  afterwards.  We  owe  to  Dr.  Martius  a  valuable  and  ex¬ 
haustive  work  on  these  substances  and  their  composition.  It  is  well- 
known  that  many  of  these  salts  are  remarkable  for  a  strong  di-  and 
tri-chroism  ;  and  this  induced  the  author  of  this  paper,  while  pre¬ 
paring  a  series  of  these  salts,  to  make  some  very  curious  observations 
thereon,  which  are  described  as  follows: — The  calcium  and  mag¬ 
nesium  salt  of  this  series  lose  their  water  of  crystallisation  completely 
at  a  comparatively  low'  temperature,  and  take  it  up  again  on  cooling 
with  great  ease  and  rapidity.  The  anhydrous  salts  are  white— the 
hydrated  are  coloured ;  therefore,  paper  and  other  suitable  materials 
impregnated  with  solutions  of  these  salts,  become  coloured.  But  a 
slight  elevation  of  temperature  is  sufficient  to  decolourise  them  ;  and, 
on  cooling,  the  colour  reappears,  in  consequence  of  the  more  or  less 
ease  and  rapidity  wherewith  the  water  of  crystallisation  is  taken  up. 
A  slip  of  paper  impregnated  with  a  solution  of  magnesium  platino- 
cyanide,  exhibits,  after  drying,  a  beautifully  bright  red  colour.  A 
slight  elevation  of  temperature  is  sufficient  to  render  the  salt 
anhydrous,  and  to  temporarily  destroy  the  colour  entirely,  which, 
however,  reappears  on  cooling ;  while  the  re-taking  up  of  the  water 
may  be  aided  by  breathing  over  the  paper.  A  slip  of  paper  impregnated 
with  a  solution  of  calcium  platino-cyanide  exhibits,  after  drying, 
a  bright  canary-yellow  colour  ;  on  being  warmed,  dehydration  of  the 
salt  takes  place,  and,  consequently,  its  complete  decolouration;  re¬ 
moval  from  the  source  of  heat,  accompanied  by  gentle  breathing  over 
the  paper,  is  sufficient  to  restore  the  colour.  When  these  experiments 
are  made  at  night-time,  magnesium  light  should  be  employed  to  render 
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the  true  colours  (especially  the  yellow)  properly  visible.  The  barium 
salt  is  also  yellow-coloured,  but  is  not  so  sensitive  for  the  purpose 
as  the  calcium  salt.  When  a  mixture  of  the  solution  of  the  barium 
salt  along  with  the  potassium  salt  of  this  series  is  taken  for  the  pur¬ 
pose  of  impregnating  paper,  that  material  exhibits,  after  drying,  an 
unsightly  yellow  colour,  which  has  the  property  of  changing,  by  gently 
heating,  from  yellow  to  orange  and  red  ;  and  if  the  heat  be  increased, 
the  original  colour  returns.  While  cooling,  the  piece  of  paper  impreg¬ 
nated  with  the  salt  exhibits  the  phenomenon  of  passing  through  the 
same  series  of  shades  of  different  colours  already  alluded  to — Viz., 
yellow,  orange,  red,  and  again  whitish  yellow,  the  original  colour. 
The  lithium  platino-cyanide  is  deliquescent,  and  hence  unsuited  for 
any  experiments  of  a  similar  nature ;  the  ammonium  salt  exhibits, 
while  being  evaporated  to  dryness  on  a  porcelain  basin,  most  curious 
brown-red  colourations.  The  author  suggests  that  if,  while  experi¬ 
menting  with  these  impregnated  slips  of  paper  in  a  lecture-room,  any 
of  them  become  ignited  and  burn  to  ash,  this  should  be  taken  upon  the 
feather  of  a  quill,  and  immediately  removed  to  ajar  containing  a  mix¬ 
ture  of  oxygen  and  hydrogen  (in  the  proportions  to  form  water),  and 
thus  show  the  action  of  the  spongy  platinum  left  in  the  ash.  The 
slips  of  paper  impregnated  with  the  calcium  salt  may,  after  having 
been  previously  decoloured  by  the  application  of  heat,  be  very  suitably 
applied  for  the  detection  of  the  least  trace  of  moisture,  since  that 
has  the  effect  of  at  once  restoring  the  yellow  colour.  The  author 
particularly  points  out  that,  since  all  the  salts  here  spoken  of  are  most 
violent  poisons,  they  should  not  be  used,  or  experimented  with,  but  by 
parties  who  can  be  trusted  with  such  matters ;  fortunately,  also,  the 
preparation  is  an  expensive  operation,  as  well  as  one  requiring  great 
skill  and  more  knowledge  than  is  common  with  those  who  usually 
undertake  the  preparation  of  chemical  substances  for  sale  as  amusing 
toys. 


Bulletin  de  la  Socieie  Chimique  de  Paris,  January,  1870. 

From  the  proces  verbaux  of  the  meetings  of  the  Society,  we  learn 
that  M.  J.  Gautier  gave  a  brief  communication  on  the  following 
questions  : — Is  the  temperature  at  which  two  gases  combine  invari¬ 
able  ?  What  influence  is  exerted  by  the  products  of  their  mutual 
readtion  ?  What  influence  is  exerted  by  any  impurities  purposely 
added  ?  The  author  states  that  he  is  engaged  in  researches  to  answer 
these  questions,  and  gave  the  following  account  of  the  results  hitherto 
obtained : — A  mixture  of  2  volumes  of  hydrogen  and  x  of  oxygen 
having  been  made,  this  was  exposed  to  incipient  red  heat,  when  it 
was  found  that  union  of  the  two  gases  takes  place  without  being 
attended  by  any  explosion.  When  heated  by  means  of  a  Bunsen  gas 
burner,  union  takes  place  instantaneously ;  and  at  an  intermediate 
temperature  between  the  first  and  last-named,  union  takes  place 
rapidly,  but  without  any  explosion.  Oxide  of  carbon  unites  with  oxy¬ 
gen  below  red  heat  visible  by  daylight ;  chlorine  and  hydrogen,  placed 
in  absolutely  opaque  and  sealed  tubes,  begin  to  form  chlorhydric  acid 
at  190°,  and  at  200°  the  combination  becomes  rapid.  M.  J.  Friedel 
communicates  that  he  has  obtained  oxide  of  amyl  by  heating,  to  200°, 
amylic  alcohol  with  one-tenth  of  its  weight  of  iodide  of  amyl.  The 
produdts  of  the  readtion  are — Water,  amylen,  amylic  alcohol  (mixed 
with  some  iodide  of  amyl  and  oxide  of  amyl ;  the  latter  in  quantity  of 
about  one-third  of  the  alcohol  employed.  Dr.  Prinvault  states  that, 
when  he  made  bromine  adt  upon  protochloride  of  phosphorus,  a 
brownish  coloured  oil  was  obtained,  boiling  at  75°;  this  liquid  was 
found  to  consist  of  a  fluid,  PBrs  +  3ClBr,  and  a  solid  substance  de¬ 
posited  on  cooling  in  prismatic  crystals,  PBr5  +  2ClBr.  When  proto¬ 
chloride  of  phosphorus  is  made  to  adt  on  bromine,  a  solid  substance, 
fusing  at  450,  and  crystallising  in  oblique  prisms,  is  obtained  ;  formula, 
PCl3Br4.  Heat  decomposes  these,  yielding  the  protochloride  and 
PCl3Br8. 

The  following  papers  and  memoirs  were  read  or  deposited: — 

Relation  Existing  between  the  Variation  of  the  Crystalline 
Shape  of  Alum  and  the  Menstruum  it  is  Crystallised  from. — 
E.  Janettaz. — After  referring  to  the  labours  of  MM.  Weber  and  Ben- 
daut  Levy  on  this  subject.,  the  author  describes  a  series  of  experiments 
made  with  the  view  of  eliciting  answers  to  the  following  questions  : — 
Does  the  menstruum  affedt  the  composition  of  the  crystals  of  alum  ? 
Are  the  isomorphous  alums  influenced  in  the  same  way  by  identical 
conditions?  Is  the  adtion  of  acids  isomorphous  with  hydrochloric 
acid  the  same  ?  Supposing  an  alum  to  have  been  modified  by  hydro¬ 
chloric  acid,  to  be  next  dissolved  by  water,  does  the  hemiedric  con¬ 
dition  remain  ?  Is  the  complex  form  exhibited  by  these  substances 
the  result  of  all  the  bodies  simultaneously  in  solution  with  them  ? 
Is  any  free  acid  required  for  the  purpose  of  imparting  to  these  sub¬ 
stances  a  peculiar  crystalline  form  ?  The  lengthy  memoir  is  rather 
a  crystallographical  essay. 

Researches  on  the  Adtion  of  Oxychloride  of  Carbon  upon  the 
Carbides  of  Hydrogen. — Dr.  Berthelot. — In  the  introdudtion  to  this 
memoir,  the  author  says  that,  while  experimenting  with  oxychloride 
of  carbon,  he  found,  to  his  surprise,  that  this  gas  does  not  possess  the 
chemical  adtivity  commonly  attributed  to  it  of  late.  This  discovery 
induced  him  to  repeat  Harnitzky’s  experiments  on  the  synthesis  of 
organic  acids,  by  causing  the  oxychloride  of  carbon  to  read!  upon  car¬ 
bides  of  hydrogen.  The  author  states  that,  notwithstanding  every 
exertion  made  by  him,  he  did  not  succeed  in  obtaining  any  of  these 
substances  ;  and  relates,  at  great  length,  what  readtions,  if  any  at  all 
did  take  place,  between  the  oxychloride  and  marsh-gas  ;  acetylen  and 
benzol ;  oxychloride,  with  excess  of  chlorine  ;  nascent  oxychloride  and 
an  impure  oxychloride  ;  and  the  same  hydrocarbides. 

History  of  Oxychloride  of  Carbon. — Dr.  Berthelot. — The  most 
salient  part  «f  this  paper  is  that,  when  oxychloride  of  potassa  is  placed 
In  contact  with  slightly-damped  bicarbonate  of  potassa,  the  volume  of 
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the  gas  increases  three-fold,  and  is  still  completely  absorbed  by  caustic 
potassa — 

C30aCl2+2(C204.K0.H0)=3C204+2KCl  +  Ha0a. 

Analyses  of  Mixtures  of  Gases  Containing  Oxychloride  of 
Carbon. — Dr.  Berthelot. — Suppose  a  gas  mixture  to  contain  chlorine 
oxychloride  of  carbon,  oxide  of  carbon,  oxygen,  and  nitrogen.  Shake 
the  mixture  first  with  some  mercury,  to  remove  the  chlorine;  caustic 
potassa  solution  removes  oxychloride ;  pyrogailate  of  potassa  removes 
oxygen;  protochloride  of  copper  removes  oxide  of  carbon.  Let  the 
mixture  contain— Oxychloride  of  carbon,  hydrochloric  acid,  carbonic 
acid,  oxide  of  carbon  or  carburetted  hydrogens,  oxygen,  and  nitrogen 
Mercury  is  applied  for  the  removal  of  chlorine.  One  single  drop  of 
water  dissolves  and  takes  the  hydrochloric  acid,  without  affecting  either 
the  oxychloride  or  carbonic  acid;  one  single  drop  of  absolute  alcohol 
first  dissolves  the  oxychloride,  converting  it  into  an  ether  which,  along 
with  any  vapour  of  alcohol,  is  removed  by  a  drop  of  concentrated 
sulphuric  acid.  The  residue  is  treated  by  a  single  drop  of  a  concen¬ 
trated  solution  of  caustic  potassa,  which  takes  up  carbonic  acid  •  the 
oxygen  is  removed  by  pyrogailate  of  potassa,  the  hydrocarbides  by 
bromine,  and  the  oxide  of  carbon  by  protochloride  of  copper. 

On  Chloride  of  Acetylen,  and  on  the  Synthesis  of  Julin’s 
Chloride. — Drs.  Berthelot  and  Jungfleisch. 

Adtion  of  Hydrate  of  Potassa  upon  the  Sulphuric  Acid  De¬ 
rivatives  of  Hydrocarbons. — Dr.  Berthelot. 

Synthesis  of  Acetic  Acid  from  Acetylen. — Dr.  Berthelot. _ 

These  three  papers  have  appeared  in  a  condensed  state  in  the  Comptes 
Rendus,  and  were  noticed  by  us. 

Products  of  the  Condensation  of  Valeric  Aldehyde. — J.  Riban. 
— The  author  states  that  his  chief  object  is  to  say  that,  while  m! 
Borodine  has  preceded  him  in  the  publishing  of  results  obtained  on 
this  subjedt  (see  Chemical  News,  vol.  xx.,  p.  286,  quoted  by  J.  Riban) 
he  reserves  to  himself  the  right  of  giving  his  experiments,  as  made  at 
a  date  anterior  to  M.  Borodine’s,  whose  researches  he  confirms  as 
corredt. 

Salicilonitrile. — E.  Grimaux.— A  continuation  of  a  former  paper. 

On  Phenate  of  Isopropyl  and  some  Bromated  Derivatives. _ 

R.  D.  Silva.— Phenate  of  isopropyl,  C6Hs(CH3-CH-CH3)0,  is  a 
colourless,  somewhat  viscous  liquid,  smelling  like  essence  of  geranium  ; 
boils  at  176°;  sp.  gr.  at  o°,  0-958;  refradtion  index,  1-5124;  vapour 
density,  473.  Monobromated  isopropyl,  C6H4Br(CH3-  CH  -CH3)0, 
a  colourless,  rather  viscous  liquid,  insoluble  in  water,  soluble  in  alco¬ 
hol  and  ether,  and  boiling  at  236°;  sp.  gr.  at  o°,  1-981.  Perbromated 
phenate  of  isopropyl,  a  solid  substance  fusing  at  g5°. 

Bromotoluen  and  Paratoluidine,— O.  Wallach.  —  The  main 
objedt  of  this  paper  is  a  redtification  of  errors  committed,  according  to 
to  the  authors,  at  least,  by  M.  Rosensteihl,  who  stated  that  the  author 
had  mistaken  a  mixture  of  pseudo-toluidine  and  toluidine  for  a  bromo¬ 
toluen. 

Letter  from  M.  Kraut  to  the  Editor  of  the  “Bulletin  ” 
Requesting  Correction  of  some  Abstracts  from  M.  Kraut’s 
Paper  on  Salicylic  Compounds.— A  brief  notice,  the  greater 
portion  of  which  is  occupied  with  formulae— e.g.,  trisalicylosalicylic 
acid — 

H.O.CcH4.CO.OCflH4CO.O.CaH4CO.O.C6H4.CO.O.H. 


Annales  du  Genie  Civil,  January,  1870. 

This  periodical  rarely  contains  original  papers  on  chemistry  and 
allied  sciences;  but  this  number  contains  a  paper  on — 

Soap  and  Soap  Making.— L.  Droux.— Divided  into  several 
sections.  Introduction  ;  from  what  time,  or  period,  does  the  making 
of  soap  date  ?  soap  was  known  to  the  ancients  ;  soap  making  at  Mar¬ 
seilles  in  the  17th  century  ;  artificially-made  soda,  vegetable  oils,  and 
oleic  acid ;  distribution  of  the  soap-works  over  Europe ;  soft  soap 
unknown  and  never  used  in  southern  countries ;  legislative  enact¬ 
ments,  as  regards  soap  and  the  fiscal  duties  thereon;  statistical  review 
of  the  importance  of  the  soap  manufacture  in  France,  the  United 
Kingdom,  and  other  European  countries.  This  is  simply  the  skeleton 
of  the  contents  of  this,  in  many  respects,  very  important  paper. 
Soap,  the  author  proves,  was  known  to  the  ancients  at  a  very  remote' 
period,  but  its  manufacture  was  not  generally  well  understood.  It 
appears  we  are  in  Europe  indebted  to  the  Saracens  for  the  re-discovery 
of  the  manufacture  of  soap,  as  much  as  for  the  discovery  of  the  manu¬ 
facture  of  paper,  sugar  refining,  and  other  industrial  arts. 


Zeitschrift  fur  Chetnie  von  Beilstein,  No.  3, 1870. 

This  number  contains  the  following  original  papers: — 

Formation  of  Ozone  During  Acftive  Combustion. — O.  Loew. 
— After  referring  to  the  well-known  instances  of  the  formation  of 
ozone  during  slow  combustion  and  oxidation,  the  author  gives  the 
opinion  that  every  act  of  oxidation,  whether  slow  or  more  rapid,  is 
accompanied  by  the  formation  of  ozone  just  previous  to  the  combina¬ 
tion  between  the  substance  to  be  oxidised  and  the  oxygen  converted 
into  a  state  of  great  activity  taking  place.  The  following  experiment 
is  described  to  prove  this  dictum  : — A  current  of  air  is  blown  through 
a  rather  wide  glass  tube  towards  the  flame  of  a  Bunsen  gas  burner  • 
and  opposite  the  end  of  the  tube,  which  is  directed  towards  the  flame’ 
a  suitably-sized  beaker-glass  is  held  ;  and  after  a  few  seconds,  the 
blowing  is  discontinued,  and  the  beaker-glass  simultaneously  covered 
with  a  glass  plate.  When  the  air  contained  in  the  beaker-glass  is 
tested,  it  will  te  found  to  emit  the  peculiar  odour  of  ozone,  to  blue 
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guaiaeum  paper,  and  to  separate  iodine  from  iodide  of  potassium. 
The  formation  of  ozone  is  greatest  when  the  current  of  air  is  so  strong 
as  nearly  to  cause  the  extinguishing  of  the  dame.  The  experiment 
succeeds  with  evfiry  other  ,  kind  of  name;  provided  dare  be  taken  so 
to  regulate  the  current  of  air  ds  to  exclude  the  presence  of  inter¬ 
mediate  products  of  combustion,  as,  for  instance,  vapours  of  partly- 
consumed  alcohol,  if  a  spirit-flame  be  used.  The  author  draws  from 
his  researches  the  following  conclusions : — (i)  Oxygen  is  first  con¬ 
verted  into  ozone  in  every  case  where  aCtive  combustion  takes  place. 
(2)  Far  more  ozone  is  formed  than  is  required  for  the  keeping  up  of 
the  process  of  complete  combustion  and  oxidation  of  the  oxidisable 
material,  This  Surplus  of  ozpne  is,  in  all  ordinary  cases  of  combus- 
tioii,  destroyed,  partly  by  tne  high  temperature,  and  partly  by  the  rush 
of  cold  air,  and  draught  thereby  caused;  attending  the  combustion. 

Dissociation  of  Fluid  Sulphuric  Acid,  alid  on  a  General 
Method  of  Estimation  of  the  Degree  of  Dissociation  of  a  Fluid 
Compound. — L.  Pfaundler. — The  author  first  briefly  refers  to  W. 
Dittmar’s  paper  on  this  subjeCt,  and  next  gives  a  lengthy  tabulated 
form,  exhibiting  the  results  of  his  researches  on  the  dissociation  of 
sulphuric  acid,  finishing  his  paper  with  a  number  of  algebraical 
formulae  suitable  for  the  calculation  of  the  degree  of  dissociation  of 
any  fluid  Compound.- 

Regressive  Formations  (Regressiv  Bildungen)  of  the  Tri- 
Substituted  Guanidines. — V.  Merz  and  W.  Weith. — It  is  rather  to 
be  regretted  that  the  Suthofs  of  this  paper  have  not  commenced  it  by 
giving  a  concise  explanation  of  what  they  understand  by  regressive 
Formations,  which  is  not  at  all  clear  from  the  contents.  Sulpho- 
Carbanilide  is  decomposed  (so  the  paper  begins),  by  the  action  of  heat, 
into  triphenyl-guanidine,  sulphide  of  carbon,  and  sulphuretted  hydro¬ 
gen.  From  the  further  contents  and  description  of  experiments,  it 
would  appear  that,  by  regressive  formation,  is  meant  a  regeneration 
of  a  substance — say,  sulpho-carbanilide — while  being  heated,  so  that, 
instead  of  its  entire  decomposition  as  final  result,  there  is  found  a 
large  quantity  (the  authors  mention  even  90  per  cent)  of  the  substance 
unaCted  upon  by  heat.  The  chief  illustration  given  of  what  is  under¬ 
stood  by  the  regressive  (better,  perhaps,  in  English,  regenerative) 
process  is  rendered  by  the  following  formulas,  referring  to  the  two 
reactions  by  which  sulpho-carbanilide  can  be  obtained  from  triphenyl- 
guanidine;  the  formulas  hold  good,  also,  regressively  ; — 


N<C8H5 

1 

N<\H°Hd 

| 

1 

c  =  nc6h6+cs3 

=  C  =  S  +C<NCtHs 

1 

N<c6H* 

n<c„hs 

N<CaH5 

I 

N<C0Hs 

c  =  nc6h5+  h2s 

1 

=  C  =  S  +  C6H6.NHa 

1 

N<c,H4 

n<c„h5 

Note  oli  Oxalate  of  Silver.— F.  A.  Miihlhiiuser. — The  author  says, 
Drs.  Thudichum  and  Wanklyn  stated  some  time  ago,  in  contradiction 
to  Gmelin,  that  oxalate  of  silver  is  an  anhydrous  salt ;  but,  however 
correct  the  statement  of  the  gentlemen  just  named  may  be,  it  is  no 
novelty  at  all,  having  been  long  since  mentioned  in  the  Annalen  der 
Chemie  (101,  177).  The  author  adds — It  would  have  been  of  far  more 
value  to  science  if  the  parties  had  communicated  their  mode  and 
means  of  correCtly  analysing  a  salt  which  is  very  readily  decomposed 
with  explosion. 

Products  of  Condensation  from  Oenanthol. — Hugo  Schiff. — 
About  twenty-one  years  ago,  says  the  author,  Dr.  Williamson  found 
that  a  solution  of  oenanthol  in  4  volumes  of  alcohol,  saturated  with 
HC1,  yielded,  on  addition  of  water,  oenanthic  ether.  The  author 
contradicts  this,  stating  at  the  same  time  that  Dr.  Williamson’s 
oenanthol  has  been,  in  all  probability,  largely  contaminated  with 
oenanthic  acid,  since  pure  oenanthol,  previously  saturated  with  HC1 
and  dissolved  in  alcohol,  separates  into  two  layers,  distinctly  exhibiting 
a  different  specific  gravity.  The  chief  product  of  this  reaction  is  sep- 
ten-oxyethyl-chloride — 

r  TT  f  O.C2H5 

C7H14{C1 

a  substance  insoluble  in  water,  soluble  in  alcohol  and  ether,  and 
becoming  gradually  decomposed,  even  by  the  addition  of  warm  water. 
This  substance  is  dissociated  by  distillation,  yielding  hydrochloric 
acid,  ethylen,  chloride  of  ethyl,  steam,  a  mixture  of  hydrocarbons, 
and  a  couple  of  oxygenated  compounds.  The  following  products  of 
fractional  distillation  were  obtained  from  the  residue  of  the  first  dis¬ 
tillation,  carried  onto  3200:— Oenanthylen,  C7HJ4,  boiling-point,  90— ioo°; 
a  fluid  boiling  between  2450  and  260°,  C14H26 ;  boiling  between  320°  and 
330°,  C14H22;  residue  left  at  350°,  C14H18.  The  remainder  of  this 
paper  is  devoted  to  a  lengthy  discussion,  accompanied  by  a  large  num¬ 
ber  of  formulae,  to  explain  how  the  different  substances  and  products 
of  the  complex  reactions  are  derived  from  the  original  material 
applied  for  the  preparations. 

Sulpho-Fumaric  Acid.  —  B.  Credner. —  Sulpho-fumaric  acid, 
C00H.CH2.CHS020H.C00H. — The  preparation  and  purification  of 
this  substance  are  described  at  length  ;  the  process  is  complicated  and 
tedious.  The  pure  material  is  a  syrup-like,  very  sour  fluid,  which,  by 
being  kept  over  sulphuric  acid,  yields  traces  of  crystalline  appear¬ 
ance  ;  the  acid  and  its  salts,  a  number  of  which  are  described,  are 
isomeric,  but  not  identical  with  sulpho-succinic  acid.  Sulpho-fumarate 
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of  potassa,  C4H3K3S07-f  H20,  is  a  crystalline  mass  which  effloresces 
on  exposure  to  air.  Neutral  aulpho-fumarate  of  lead — 

C4H3Pb3'07S  +  2H20, 

is  a  salt  readily  soluble  in  water,  in  aqueous  solution  of  acetate  of 
lead,  and  in  free  acids,  and  obtained  by  double  decomposition  of  a  potassa 
salt  of  the  acid  in  question,  can  never  be  obtained  quite  free  from 
potassa.  The  basic  lead-salt  of  this  acid,  C4H3Pb,307S  +  Pb20,  is  a 
crystalline  compound,  rather  insoluble  in  most  menstrua. 

Behaviour  of  Salicylic  Aldehyde  when  it  is  Heated  with 
Primary  Monamides.— B.  Credner. — This  paper  treats  of  the  aCtion 
of  acetamide  upon  salicylic  acid  at  an  elevated  temperature,  result¬ 
ing  in  the  formation  of  a  substance  soluble  in  alcohol,  yielding,  on 
elementary  organic  analysis,  in  100  parts  C,  57-82,  58-5.6,  64-35 ; 
H,  5-8o,  6-x8,  5*55, ;  N,  8-01,7-81.  After  purification  with  alcohol,  the 
figures  obtained  were— C,  65-33,  68-48,  66-29,  63^27  ;  H,  5-81,6-40,  5-73, 
5-69;  N,  8-11,7-35.  When  salicylic  aldehyde  was  heated  with  benza- 
mide,  a  similar  substance  was  obtained. 


NOTES  AND  QUERIES. 


Estimating  the  Amount  of  Lamp-Black  in  Graphite. — Will 
any  of  your  readers  kindly  inform  me,  if  there  is  any  accurate  method 
by  which  the  amount  of  lamp-black  may  be  estimated  in  samples  of 
graphite  adulterated  with  it. — J.  Reddrop. 

Coprolite  and  Bone  in  Mixed  Superphosphates. — Can  anyone 
give  me  a  process  to  quantitatively  determine  the  relative  amounts  of 
coprolite  and  bone  in  a  mixed  superphosphate  ? — W.  M.  B. 

Money-Values  of  Substances  Found  in  Artificial  Manures. 
— I  have  occasional  applications  made  to  me  to  add  to  my  certificates 
of  analysis  of  manurial  substances  the  “  value  at  prices  fixed  by 
chemists.”  I  have  not  done  so,  for  the  twofold  reason  that  (1)  I  do 
not  consider  it  within  the  province  of  the  analyst,  and  (2)  that  I  do 
not  know  what  the  prices  are.  Can  anyone,  therefore,  kindly  inform 
me  if  this  custom  obtains  amongst  respectable  analysts  ?  and,  if  so, 
what  are  the  various  money-values  of  the  substances  found  in  the 
artificial  manures  now  in  use? — W.  M.  B. 


MEETINGS  FOR  THE  WEEK. 


Monday,  March  7th. — Royal  Institution,  2.  General  Monthly  Meeting. 

-  Medical,  8. 

-  London  Institution,  4. 

Tuesday,  8th. — Royal  Institution,  3.  Dr.  Masters,  on  “Plant  Life.” 

- -  Institution  of  Civil  Engineers,  8. 

-  Photographic,  8. 

-  Ethnological,  8. 

Wednesday,  gth. — Society  of  Arts,  8. 

-  Geological,  8. 

-  Microscopical,  8 

Thursday,  10th. — Royal  Institution,  3.  Prof.  Odling,  “  Chemistry 
of  Vegetable  Products.” 

■  - -  London  Institution,  7.30. 

-  Royal,  8. 

-  Zoological,  8.30. 

-  Royal  Society  Club,  6. 

Friday,  nth. — Royal  Institution,  8.  Prof.  Westmacott,  “  On  Art.” 

■  -  Astronomical,  8. 

-  Quekett  Microscopical  Club,  8. 


TO  CORRESPONDENTS. 


***  Vol.  XX.  of  The  Chemical  News,  containing  a  copious  index, 
is  now  ready,  price  ns.4d.,  by  post,  ns.  iod.,  handsomely  bound  in 
cloth,  gold-lettered.  The  cases  for  binding  may  be  obtained  at 
our  office,  price  is.  6d.  Subscribers  may  have  their  copies  bound 
for  2s.  6d.  if  sent  to  our  office,  or,  if  accompanied  by  a  cloth  case, 
for  is.  Subscribers  wishing  to  complete  their  sets  of  volumes 
are  requested  to  apply  to  the  publisher,  who  will  give  them 
information  respecting  scarce  numbers  and  volumes.  Vol.  xxi. 
commenced  on  January  7th,  and  will  be  complete  in  twenty-six 
numbers. 

R.  Noel  Hartley. — Your  paper,  “  Concerning  Atom-Fixing  and  Atom- 
Displacing  Powers,”  will  appear  in  our  next. 

T.  Y. — Consult  the  Index ;  you  will  find  communications  on  the  sub¬ 
jects  you  name. 

C.  D.  H.— H.  Bailliere,  of  219,  Regent  Street,  or  any  foreign  book¬ 
seller. 

Capt.  W.  A.  Ross,  R.A. — In  our  issue  of  December  3rd,  1869,  we  ex¬ 
pressed  our  regret  at  not  having  space  for  your  articles.  The  great 
demand  on  our  space  obliges  us  to  omit  articles  which  appear  to  be  of 
but  little  interest  to  our  readers. 

A.  Freire-Marreco. — When  the  papers  are  of  great  length  we  should 
prefer  a  condensed  report,  but  when  important  we  will  always  endea¬ 
vour  to  insert  them  unabridged. 

BOOKS  RECEIVED. 

On  the  Absorptive  Power  of  Soil,  by  Robert  Warington,  F.C.S.  Re¬ 
printed  from  “  Practice  with  Science,”  vol.  ii.,  1869. 

The  Food  Journal  for  March. 

The  Sugar-Cane  for  March. 

On  the  Influence  of  Mental  Activity  on  the  Excretion  of  Phosphoric 
Acid  by  the  Kidneys,  by  Luther  Hodges  Wood,  Ph.B.,  M.D. 
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NH2  can  fix  three  atoms;  it  displaces  only  one,  however, 
and  then  fixes  other  two,  thus — 


C7H5(H2N)02. 
_ _ _ _ _ ^ 

Amidobenzoic  acid. 


C7H5'(H2N)02.HCI. 


1 — 


Amidobenzoic  hydrochloride. 


CONCERNING 

ATOM-FIXING  AND  ATOM-DISPLACING 

POWERS. 

By  WALTER  NOEL  HARTLEY,  F.C.S. 


Part  I. 

In  Hofmann’s  “  Modern  Chemistry  ”  occur  these  words  : 

“  The  atomic  relations  which  we  call  quantivalence  im¬ 
ply  not  only  atom-fixing,  but  atom-displacing  power;  so 
that,  in  learning  how  many  standard  units  of  quantiva¬ 
lence  any  given  elementary  atom  may  attract  and  retain 
within  a  compound  molecule,  we  learn,  also,  how  many 
it  can  remove  therefrom.”  According  to  notions  now  re¬ 
ceived,  and  fads  recorded,  this,  with  a  certain  class  of 
compounds,  would  appear  not  to  be  the  case.  In  Hofmann’s 
work,  nitrogen  and  its  congeners  are  treated  as  merely 
trivalent ;  but  they  are  now  well-known  to  have  pentad 
functions. 

Many  compounds  have  been  obtained  by  Griess,*  in 
which  N  substitutes  H3,  for  instance — 

C6H2(N02)2N20,  Azopicramic  acid. 

Ci2H„N3,  Azodianiline. 

CI2HsN4,  Diazodianiline. 

I  can  find,  however,  no  instance  of  its  displacing  five 
standard  atoms  ;  on  the  other  hand,  in  ammonium-chloride 
it  fixes  five.  Here,  then,  is  an  example,  showing  that 
atom-fixing  is  not  identical  with  atom-displacing  power. 
Again,  P,  which  is  trivalent  to  H,  is  both  a  triad  and  a 
pentad  to  Cl — e.g.,  PCI-5.PCI5.  From  consideration  of 
these  and  similar  fads,  I  believe  that,  in  certain  elements, 
the  full  atom-fixing  or  displacing  power  is  not  exercised, 
but  is  partially  suppressed  or  lies  latent.  For  instance, 
Strecker  obtained  azobenzoic  acid,  in  which  N  displaces 
only  one  atom  of  hydrogen,  Ci4HioN204;  by  treating  this 
with  ferrous  hydrate,  the  N  takes  up  H  ;  by  boiling  with 
hydrochloric  acid,  one  other  atom,  H  ;  and  subsequently  it 
fixes  HC1,  thus  : — 


C3H5(H2N)Q2. 

Alanine. 


C3H5(H2N)02.H1C. 


* 


Alanine  hydrochloride. 


Amidogen  never  displaces  three  atoms  of  hydrogen  from  a 
compound,  because  atom-fixing  is  not  identical  with  atom- 
displacing  power. 

The  compound  HCN  has  the  H  combined  with  the  C. 
Nitrogen  being  a  pentad,  the  carbon  is  insufficient  to  satu¬ 
rate  it ;  we  have,  therefore,  two  free  atom-fixing  powers  of 
the  nitrogen  in  this  body.  Naquet  mentions  this  in  his 
“  Cours  de  Chimie.”  The  cyanides  tfien  have  the  follow¬ 
ing  constitution  : — - 


Cyanides, 


IV 

C 


N 

M 


Isocyanides, 


M  =  a  metallic  body. 


Cyanogen  is,  then,  a  trivalent  radicle;  the  crystalline 
compounds  of  Gauthier  and  Gal,  of  prussic  acid  with  the 
haloid  acids,  abolish  the  need  of  any  further  proof  of 
this. 


IV 

HCN.HC1,  ITCN.PIBr,  HCN. HI,  or  C 


N  .HC1. 
H 


Hydrocyanic  acid  is  a  tertiary  monamine,  in  which  the 
radicle  CH'”  replaces  three  hydrogen  atoms — 

CH'"  [-N.HC1. 

The  double  cyanides  of  silver  and  potassium,  also 
chlorocyanide  of  silver  and  potassium,  may  be  thus  repre¬ 
sented  : — 

CN— Ag  (Ag 

II  or  CN'"  K 

K— CN  (Cl 

A  trivalent  radicle,  when  doubled  to  form  one  molecule, 
may  become  either  tetrad  or  dyad;  when  trebled,  either 
monad,  triad,  or  pentad,  in  its  fundions,  according  to  its 
inner  constitution,  thus: — 

iv  or  11. 

2(X'")  =  (molecule) 


Ci4HioN204. 

'  r  “ — ' 

Azobenzoic 
acid. 


cI4i-iI2n2o4. 


_ _ J 

I 

Hydrazobenzoic 

acid. 


c7h7no2.  c7h7no2-hci. 

Amidobenzoic  Amidobenzoic 
acid.  hydrochloride. 


In  the  first  instance,  four  atom-fixing  powers  lie  latent, 
and  they  are  gradually  revealed  until  a  saturated  com¬ 
pound  results. 

Elements  of  the  nitrogen  classf  have  a  much  greater 
power  of  fixing  three  atoms  than  five,  their  most  stable 
compounds  being  triadic  ;  in  fad,  these  compounds  ad  as 
bivalent  radicles,  and  fix  two  other  atoms,  thus : — 

NH3HCI,  PC13.C12,  SbCl3.Cl2, 


1,  hi,  or  v. 

3(X'")  =  (molecule) 

From  this  it  is  easy  to  see  how  the  immense  variety  of 
complicated  cyanides  arise;  to  take  the  mercury  com¬ 
pounds  first,  we  have — 

(Hg"Cy2)".KBr.  C2H5Cy.CyCl. 
(Hg',Cy2)”.NaBr.  C2H,Cy.CO"CL. 
(Hg”Cy2)”.NH4Cl. 

(Hg"Cy2)''.KCl. 

(Hg"Cy2)''.NaCl. 

(Hg"Cy2)''.KI. 

(Hg"Cy2)''.Ag.N03. 


just  as  certain  oxygen  compounds  do — e.g., 

NO"Cl2,  PO”Cl2. 

This  is  an  instance  of  what  is  invariably  the  case— viz., 
that  the  saturating  power,  or  quantivalence,  of  a  com¬ 
pound  radicle  is  dependent  on  the  quantivalence  of  the 
elements  entering  into  its  composition.  Seeing  that,  in 
Griess’s  compounds, N  displaces  three, instead  of  five  atoms, 
and,  on  the  other  hand,  in  NH4HC1  it  fixes  five,  we  may 
infer  that  the  two  weaker  atom-fixing  powers  are  incapable 
of  displacing  atoms,  although  they  have  the  power  of 
fixing  them  on  to  a  molecule.  The  amides  bear  this  out : 

*  Ann.  Chem.  und  Pharm.,  vol.  cxiii.,  p.  201. 

+  Odling,  in  Watts’s  “Dictionary.” 


Of  all  unstable  substances,  cyanide  of  ammonium  is 
most  strangely  so  ;  it  gives  off  ammonia  and  hydrocyanic 
acid  at  ordinary  temperatures,  and  simultaneously.  The 
reason  of  this  is  apparent  when  we  consider  that  the 
weaker  atom-fixing  powers  of  the  nitrogen  in  the  am¬ 
monium  are  united  to  the  weaker  ones  of  the  same  element 
in  the  hydrocyanic  acid,  thus: — 

v  II 


NV.NCH, 


or 


N  =C  H 
II 


Amidogen,  H2N,  is  an  analogue  of  cyanogen — that  is  to 
say,  it  replaces  an  atom  of  hydrogen  or  chlorine  in  various 
compounds. 


no 


Atom-Fixing  and  Atom-Displacing  Powers . 


f  Chemical  News, 
(  March  n,  1870. 


It  is  evident  that  it  resembles  it  closely,  in  being  tri- 
valent  as  well  as  univalent,  in  the  same  manner  as  cyano¬ 
gen,  by  virtue  of  the  two  weaker  atom-fixing  powers  of  its 
nitrogen.  The  ammonium  haloid  salts  resemble  the  com¬ 
pounds  of  Gauthier  and  Gal,  thus: — 

(Cy'"S.)"HCl. 

(Am'"H)".HCl. 

It  is  only  necessary  to  recall  the  fad  that  amidogen  dis¬ 
places  H  from  a  molecule,  and  then  fixes  HC1  in  order  to 
prove  its  trivalency. 

Chlorine  and  its  congeners  form  an  exceedingly  well- 
defined  group  of  radicles  ;  any  compound  into  which  one 
of  these  enters  is  sure  to  have  its  analogue,  in  which  the 
others  take  part.  In  addition,  however,  to  the  halogens, 
the  mono-metallic  bodies  come  under  the  same  quantiva- 
lential  class;  they  form  analogous  compounds,  have  the 
same  atomic  heat,*  and  the  same  capability  of  displacing 
each  other. 

These  elements,  resembling  each  other  to  such  an  ex¬ 
tent  in  their  general  powers  of  forming  and  entering  into 
compounds,  are- 


H. 

K. 

Na. 

Ag. 

C*.  (?) 

R.  (?) 


Tl. 

Au. 

F.  (?) 

Cl. 

Br. 

I. 


Of  this  list,  thallium  and  gold  are  always  admitted  to 
be  triads  ;  iodine  was  shown  by  Schutzenbergerf  to  be  a 
triad  ;  and  Wanklyn  has  shown  the  possibility  of  sodium 
possessing  triad  functions.  The  compounds  relating  to 
this  question  are  the  following  : — ■ 


(C1 

c2h2) 

(H02 

f 

Cl 

c2h2  I 

ho2 

Na 

(Cl 

c2h2  j 

(HOa 

1 

Iodine  trichloride.  Iodotriacetic  acid. 

fC1 

Thallic  chloride,  Tl  j  Cl 

Cl 


Sodium  triacetyl. 


Gold  chloride, 


fd 
Au  Cl 
(Cl 


Of  the  above  twelve  elements,  three  are  comparatively 
little  known — Cae,  R,  and  F  ;  of  the  remaining  nine,  four 
are  shown  to  be  triads,  but  their  monad  characters  are  the 
much  more  marked,  just  as  in  the  nitrogen  group.  The  tri- 
valent  are  more  predominant  than  the  pentad  functions ;  the 
reason  of  this  I  consider  to  be  the  same  in  each  case  ; 
two  of  the  atom-fixing  powers  in  each  class  of  radicles 
are  weaker  than  the  others.  As  nitrogen  and  its  con¬ 
geners  have  a  greater  power  of  combining  with  three  than 
five  atoms,  so  these  elements  have  a  greater  power  of  com¬ 
bining  with  one  than  three.  It  is  not  at  all  satisfactory, 
when  contemplating  such  compounds  as  sodium- triacetyl, 
iodo-triacetic  acid,  and  iodic  chloride,  to  be  unable  to 
account  for  these  under  the  orthodox  views  ;  it  rids  us  of 
the  difficulty;  but  it  is  still  less  satisfactory  to  ignore  their 
existence  altogether. 

A  monad  atom  can  form  only  one  combination  with  any 
other  monad  ;  this  is  represented  by  XA ;  it  is  a  union  of 
atom  with  atom.  It  is  impossible  for  this  combination  to 
unite  with  anything  else,  both  elements  being  saturated. 

Let  us  consider  now  what  combinations  of  iodine — for 
instance,  with  univalent  radicles,  and  apparently  saturated 
compounds,  exist. 

(a)  (6)  (c)  (d) 

KI.TII3  n|[CH3)4 


N  I  (^^3)4  n  1  (^H3)4 
(  I  (Iio 


How  is  it  possible  to  account  for  these  ? 


Recognise  I  as  trivalent,  and  the  problem  is  without 
difficulty. 

11  or iv 

2  atoms  1  =  (I2) 

1,  hi,  or  v 

3  atoms  I  =  (I3) 

In  (a),  the  iodine  of  the  potassium  unites  with 
that  of  the  thallium,  and  together  they  form  a  di  or  tetra 
molecule,  to  saturate  K  and  Tl.  With  ( b )  and  (c),  the 
molecules*  (I3'")  and  (I5'")  are  both  univalent,  and  there¬ 
fore  fill  up  the  unsaturated  combinations — 

N-j  (CH3)4. 

The  substance  (d)  is  more  unstable  than  the  others, 
which  is  natural  from  its  being,  perhaps,  an  unsaturated 
molecule— 

N|<CH3)4 
(  Ho 

It  is  possible,  however,  it  results  from  such  a  combination 
as  this — 


N 


(ch3)4  (ch3)4| 

(Iio)"  r 


In  either  case,  it  does  not  affeCt  the  question.  As  for 
chlorine,  if  purely  univalent  in  its  functions,  what  is  to 
become  of  the  following  bodies  ? 


N- 


(CH3)4 

IC12 


N 


f(CH3)4 

ICI3 


N  { (Weltzien). 


Chloriodides. 

It  is  evident  their  constitution  is  similar  to  that  of  the 
iodides.  A  few  instances  of  double  chlorides  will  further 
strengthen  the  evidence  of  triad  character,  e.g. — 

KCl  +  HgCl  -  KHg.(Cl2'")" 

KC1  +  IC13  =  K.(IC14)' 

NaCl  +  PtCl2  =  NaPt".(Cl3)’" 

NH4C1  + AgCl  =  (NH4)Ag.(Cl2)" 

Bromine  is  no  exception  ;  but  fluorine  I  am  inclined  to 
believe  to  be  a  dyad,  as  suggested  by  Mr.  Gore.f 

If  H  and  Cl  be  monad  elements,  in  combination  they 
will  completely  saturate  each  other,  how  comes  it,  then, 
that  a  completely  saturated  compound  should  unite  with 
H3N,  a  ready-formed  molecule  ?  These  weaker  atom¬ 
fixing  powers  of  the  nitrogen  must  have  the  power  of 
splitting  up  the  HC1,  in  order,  first,  to  fix  the  atom  H,  and 
then  the  Cl  to  it ;  again,  at  a  temperature  of  300°  C.,  or 
thereabouts,  ammonium-chloride  parts  with  HC1,  again 
unchanged. 

Now,  if  the  constitution  of  sal  ammoniac  be — 

(H 
H 
N 


It  is  only  reasonable  to  expeCt  that  heat  would  drive  off, 
first,  either  the  chlorine  or  the  hydrogen,  in  which  case 
Pebal,  in  his  experiments  proving  dissociation,  would  have 
found  free  chlorine  :  but  no;  we  find  the  H  and  Cl  coming 
off  in  combination.  Consider  chlorine  from  the  new  point 
of  view,  and  chloride  of  ammonium  like  the  cyanide,  and 
then  how  plain  is  everything — (NH3)".(HC1)'\  NH3  and 
HC1  are  both  divalent  molecules  :  they  combine  and  sepa¬ 
rate  without  disturbance.  The  following  are  parallel 
cases : — 

H 


(H 

(Cl 

( 

H 

v 

Cl 

VJ 

'  H 

P 

Cl 

N 

=  NCH 

«=  Cl2 

( 

HC1 


+  v 
+P 


(Cl 

(Cl 

Cl 

Cl 

VJC1  p. 

Cl 

'  Cl 

P  Cl  p- 

Cl 

=  (MeCy) 

(  =(C3H7Cy) 

=  C6H5Cy 

*  Canizzaro. 

+  Wurtz  (“  Philosophic  Chimique  ”). 


*  The  word  molecule  I  use  to  -signify  a  group  of  atoms  merely, 
•f  Proceedings  of  the  Royal  Society,  1869. 
t  Henke  (Ann.  dcr  Chcm.  und  Pharm.,  vol,  cyi.,  p.  272). 
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We  have  no  such  easy  separation  of  ammonia  from  its 
combinations  with  oxyacids ;  from  phosphoric  acid,  a  red 
heat  is  necessary  to  remove  it ;  the  nitrate  decomposes  in 
nitrous  oxide  and  water,  &c.  On  the  other  hand,  another 
halogen  salt,  the  iodide,  decomposes  at  ordinary  tempera¬ 
tures.  A  further  illustration  of  the  same  decomposition, 
giving  rise  to  an  anomalous  vapour  density,  is  furnished 
by  the  bromhydride  of  amylene,  (Ci0HI0)".HBr." 

As  further  evidence  that  various  chlorides  are  not  satu¬ 
rated  compounds,  and  thus  resemble  hydrochloric  acid, 
although  the  metallic  or  other  radicles  are  combined  with 
chlorine  to  their  greatest  extent,  I  will  quote  a  few  exam¬ 
ples  of  nitriles  united  with  chlorides: — 


Ti  Cl4.  HCN.* * 
Sn  Cl4.2HCN.f 
Sb  Cl5.3HCN.t 


Ti  Cl4.MeCy. 
Sn  Cl4.MeCy. 
Sb  CI5.MeCy. 
Fe2Cl3.MeCy. 
&c.,  &c. 


Ti  Cl4.EtCy. 
Sn  Cl4.EtCy. 
Sb  Cl5.EtCy. 
Fe2Cl3.EtCy. 
&c.,  &c. 


EtCy.CyCI. 


Fe2Cl3.2HCN.f 

Sb  Clg.CyCl.f 
Bo  Cl3.CyCl.  (Martius.) 
Fe2Cl3.CyCl.f 
Ti  Cl4.CyCl. 


London,  Feb.  24,  1870. 


ON  THE 

CONTINUITY  OF  THE  GASEOUS  AND  LIQUID 
STATES  OF  MATTER.* 

By.  THOMAS  ANDREWS,  M.D.,  F.R.S., 
Vice-President  of  Queen's  College,  Belfast. 

(Conclmded  from  p.  103). 


mixture  of  air  and  carbonic  acid  be  taken,  for  example  in 
equal  volumes,  the  pressure,  after  liquefaction  has  begun, 
must  be  augmented  by  several  atmospheres,  in  order  to 
liquefy  the  whole  of  the  carbonic  acid.  Dired  experi¬ 
ments  have  shown  this  conclusion  to  be  true. 

The  small  quantity  of  air  in  the  carbonic  acid  disturbed 
the  liquefaction  in  a  marked  manner,  when  nearly  the 
whole  of  the  carbonic  acid  was  liquefied,  and  when  its 
volume  relatively  to  that  of  the  uncondensed  carbonic  acid 
was  considerable.  It  resisted  for  some  time  absorption 
by  the  liquid,  but  on  raising  the  pressure  to  50*4  atmos¬ 
pheres  it  was  entirely  absorbed.  If  the  carbonic  acid  had 
been  absolutely  pure,  the  part  of  the  curve  for  i3-i°  repre¬ 
senting  the  fall  from  the  gaseous  to  the  liquid  state,  would 
doubtless  have  been  straight  throughout  its  entire  course, 
and  parallel  to  the  lines  of  equal  pressure. 

Fig.  4. 


At  the  pressure  of  48-89  atmospheres,  as  measured  by  the 
contraction  of  the  air  in  the  air-tube,  liquefaction  began. 
This  point  could  not  be  fixed  by  direCt  observation,  inas¬ 
much  as  the  smallest  visible  quantity  of  liquid  represented 
a  column  of  gas  at  least  2  or  3  m.m.  in  length.  It  was, 
however,  determined  indirectly  by  observing  the  volume 
of  the  gas  o-2°  or  0-3°  above  the  point  of  liquefaction,  and 
calculating  the  contraction  the  gas  would  sustain  in  cooling 
down  to  the  temperature  at  which  liquefaction  began.  A 
slight  increase  of  pressure  was  required  even  in  the  early 
stages  to  carry  on  the  process.  Thus  the  air-guage,  after 
all  reductions  were  made,  indicated  an  increase  of  pressure 
of  about  one-fourth  of  an  atmosphere  (from  48-49  to  49-15 
atmospheres)  during  the  condensation  of  the  first  and 
second  thirds  of  the  carbonic  acid.  According  to  theory, 
no  change  of  volume  ought  to  have  occurred.  This  ap¬ 
parent  anomaly  is  explained  by  the  presence  of  the  trace 
of  air  (about  i-5ooth  part)  in  the  carbonic  acid  to  which  I 
before  referred.  It  is  easy  to  see  that  the  increase  of 
pressure  shown  in  these  experiments  is  explained  by  the 
presence  of  this  small  quantity  of  air.  If  a  given  volume 
of  carbonic  acid  contain  j-50oth  of  air,  that  air  will  be 
diffused  through  a  space  500  times  greater  than  if  the  same 
quantity  of  air  were  in  a  separate  state.  Compress  the 
mixture  till  50  atmospheres  of  pressure  have  been  applied, 
and  the  air  will  now  occupy,  or  be  diffused  through,  ten 
times  the  space  it  would  occupy  if  alone  and  under  the 
pressure  of  one  atmosphere  ;  or  it  will  be  diffused  through 
the  space  it  would  occupy,  if  alone  and  under  the  pressure 
of  i-ioth  of  an  atmosphere.  While  the  carbonic  acid  is 
liquefying,  pressure  must  be  applied  in  order  to  condense 
this  air;  and  to  reduce  it  to  one-half  its  volume,  an 
increase  of  i-ioth  of  an  atmosphere  is  required.  The  adual 
results  obtained  by  experiment  approximate  to  this  calcu¬ 
lation.  From  similar  considerations,  it  follows  that  if  a 


*  Wohler  (Ann.  der  Chon,  und  Pharm.,  v ol.  lxxiii.,  p.  226). 

+  Klein  (Ann.  der  Chem.  und  Pharm.,  vol.  lxxiv.,  p.  86). 

$  Henke  (Ann.  der  Chern.  und  Pharm. ,  vol.  cvi.,  p.  280). 

*  The  Bakeri&n  Ledure  for  1869,  delivered  before  the  Royal  Society. 
Communicated  to  th«  Chemical  News,  and  revised  by  the  author. 


The  curve  representing  the  results  at  21-5°  agrees  in 
general  form  with  that  for  13-10,  as  shown  in  the  above 
figure.  At  13-10,  under  a  pressure  of  about  49  atmo¬ 
spheres,  the  volume  of  carbonic  acid  is  little  more  than 
three-fifths  of  that  which  a  perfect  gas  would  occupy 
under  the  same  conditions.  After  liquefadion,  carbonic 
acid  yields  to  pressure  much  more  than  ordinary  liquids  ; 
and  the  compressibility  appears  to  diminish  as  the  pressure 
increases.  The  high  rate  of  expansion  by  heat  of  liquid 
carbonic  acid,  first  noticed  by  Thilorier,  is  fully  confirmed 
by  this  investigation. 

The  next  series  of  experiments  was  made  at  the  tem¬ 
perature  of  31-10,  or  0-2°  above  the  point  at  which,  by 
compression  alone,  carbonic  acid  is  capable  of  assuming 
visibly  the  liquid  form.  Since  I  first  announced  this  fad; 
in  1863,  I  have  made  careful  experiments  to  fix  precisely 
the  temperature  of  this  critical  point  in  the  case  of 
carbonic  acid.  It  was  found  in  three  trials  to  be  30-92°  C., 
or  87-7°  F.  Although  for  a  few  degrees  above  this  tem¬ 
perature  a  rapid  fall  takes  place  from  increase  of  pressure, 
when  the  gas  is  reduced  to  the  volume  at  which  it  might 
be  expeded  to  liquefy,  no  separation  of  the  carbonic  acid 
into  two  distind  conditions  of  matter  occurs,  so  far  as  any 
indication  of  such  a  separation  is  afforded  by  the  adion 
of  light.  By  varying  the  pressure  or  temperature,  but 
always  keeping  above  30-92°,  the  great  changes  of  density 
which  occur  about  this  point  produce  the  flickering  move¬ 
ments  I  formerly  described,  resembling  in  an  exaggerated 
form  the  appearances  exhibited  during  the  mixture  of 
liquids  of  different  densities,  or  when  columns  of  heated 
air  ascend  through  colder  strata.  It  is  easy  so  to  adjust 
the  pressure  that  one-half  of  the  tube  shall  be  filled  with 
uncondensed  gas  and  one-half  with  the  condensed  liquid. 
Below  the  critical  temperature  this  distindion  is  easily 
seen  to  have  taken  place,  from  the  visible  surface  of 
demarcation  between  the  liquid  and  gas,  and  from  the 
shifting  at  the  same  surface  of  the  image  of  any  perpendi¬ 
cular  line  placed  behind  the  tube.  But  above  30-92°  no 
such  appearances  are  seen,  and  the  most  careful  examina- 
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tion  fails  to  discover  any  heterogeneity  in  the  carbonic 
acid,  as  it  exists  in  the  tube. 

The  graphical  representation  of  these  experiments,  as 
shown  in  Fig.  4,  exhibits  some  marked  differences  from 
the  curves  for  lower  temperatures.  The  dotted  lines  in 
the  figure  represent  a  portion  of  the  curves  of  a  perfedt 
gas  (assumed  to  have  the  same  volume  at  o°  and  under 
one  atmosphere  as  the  carbonic  acid)  for  the  temperatures 
of  I3'!0,  3i'i°,  and  48,i°.  The  volume  of  the  carbonic 
acid  at  3i,i°,  it  will  be  observed,  diminishes  with  tolerable 
regularity,  but  much  faster  than  according  to  the  law  of 
Mariotte,  till  a  pressure  of  about  73  atmospheres  is  attained. 
The  diminution  of  volume  then  goes  on  very  rapidly,  a 
reduction  to  nearly  one-half  taking  place,  when  the 
pressure  is  increased  from  73  to  75  atmospheres,  or  only  by 
i-37th  of  the  whole  pressure.  The  fall  is  not,  however, 
abrupt  as  in  the  case  of  the  formation  of  the  liquid  at 
lower  temperatures,  but  a  steady  increase  of  pressure  is 
required  to  carry  it  through.  During  this  fall,  as  has 
already  been  stated,  there  is  no  indication  at  any  stage  of 
the  process  of  two  conditions  of  matter  being  present  in 
the  tube.  Beyond  77  atmospheres  carbonic  acid  at  31*1° 
yielded  much  less  than  before  to  pressure,  its  volume 
having  become  reduced  nearly  to  that  which  it  ought  to 
occupy  as  a  liquid  at  the  temperature  at  which  the  ob¬ 
servations  were  made. 

The  curve  for  32-5°  (Fig.  4)  resembles  closely  that  for 
qi’i0.  The  fall  is,  however,  less  abrupt  than  at  the  latter 
temperature.  The  range  of  pressure  in  the  experiments 
at  35‘5°  extends  from  57  to  above  107  atmospheres.  The 
fall  is  here  greatly  diminished,  and  it  has  nearly  lost  its 
abrupt  character.  It  is  most  considerable  from  76  to  87 
atmospheres,  where  an  increase  of  one-seventh  in  the 
pressure  produces  a  reduction  of  volume  to  one-half.  At 
107  atmospheres  the  volume  of  the  carbonic  acid  has  come 
almost  into  conformity  with  that  which  it  should  occupy, 
if  it  were  derived  diredtly  from  liquid  carbonic  acid, 
according  to  the  law  of  the  expansion  of  that  body  for 
heat. 

The  curve  for  48-1  is  very  interesting.  ffi'he  fall  shown 
in  the  curves  for  lower  temperatures  has  almost,  if  not 
altogether,  disappeared,  and  the  curve  itself  approximates 
to  that  which  would  represent  the  change  of  volume  in  a 
perfedt  gas.  At  the  same  time  the  contraction  is  much 
greater  than  it  would  have  been  if  the  law  of  Mariotte 
had  held  good  at  this  temperature.  Under  a  pressure  of 
log  atmospheres,  the  carbonic  acid  is  rapidly  approaching 
to  the  volume  it  would  occupy  if  derived  from  the  ex¬ 
pansion  of  the  liquid  ;  and  if  the  experiment  had  not  been 
interrupted  by  the  bursting  of  one  of  the  tubes,  it  would 
doubtless  have  fallen  into  position  at  a  pressure  of  120  or 
130  atmospheres. 

I  have  not  made  any  measurements  at  higher  tempera¬ 
tures  thanqS’i0;  but  it  is  clear  that,  as  the  temperature 
rises,  the  curve  would  continue  to  approach  to  that  repre¬ 
senting  the  change  of  volume  of  a  perfedt  gas. 

I  have  frequently  exposed  carbonic  acid,  without 
making  precise  measurements,  to  much  higher  pressures 
and  have  made  it  pass,  without  break  or  interruption,  from 
what  is  regarded  by  every  one  as  the  gaseous  state,  to 
what  is,  in  like  manner,  universally  regarded  as  the  liquid 
state.  Take,  for  example,  a  given  volume  of  carbonic 
acid  gas  at  50°  C.,  or  at  a  higher  temperature,  and  expose 
it  to  increasing  pressure  till  150  atmospheres  have  been 
reached.  In  this  process  its  volume  will  steadily  diminish 
as  the  pressure  augments,  and  no  sudden  diminution  of 
volume,  without  the  application  of  external  pressure,  will 
occur  at  any  stage  of  it.  When  the  full  pressure  has 
been  applied,  let  the  temperature  be  allowed  to  fall  till 
the  carbonic  acid  has  reached  the  ordinary  temperature 
of  the  atmosphere.  During  the  whole  of  this  operation 
no  breach  of  continuity  has  occurred.  It  begins  with  a 
gas,  and  by  a  series  of  gradual  changes,  presenting 
nowhere  any  abrupt  alteration  of  volume  or  sudden  evolu- 
lution  of  heat,  it  ends  with  a  liquid.  The  closest  observa¬ 
tion  fails  to  discover  anywhere  indications  of  a  change  of 


condition  in  the  carbonic  acid,  or  evidence,  at  any  period 
of  the  process,  of  part  of  it  being  in  one  physical  state  and 
part  in  another.  That  the  gas  has  actually  changed  into 
a  liquid  would,  indeed,  never  have  been  suspedted,  had  it 
not  shown  itself  to  be  so  changed  by  entering  into 
ebullition  on  the  removal  of  the  pressure.  For  convenience, 
this  process  has  been  divided  into  two  stages,  the  com¬ 
pression  of  the  carbonic  acid  and  its  subsequent  cooling  ; 
but  these  operations  might  have  been  performed  simul¬ 
taneously,  if  care  were  taken  so  to  arrange  the  appli¬ 
cation  of  the  pressure  and  the  rate  of  cooling,  that  the 
pressure  should  not  be  less  than  76  atmospheres  when  the 
carbonic  acid  had  cooled  to  310. 

We  are  now  prepared  for  the  consideration  of  the 
following  important  question.  What  is  the  condition  of 
carbonic  acid  when  it  passes,  at  temperatures  above  310, 
from  the  gasous  state  down  to  the  volume  of  the  liquid, 
without  giving  evidence  at  any  part  of  the  process  of 
liquefaction  having  occurred  ?  Does  it  continue  in  the 
gaseous  state,  or  does  it  liquefy,  or  have  we  to  deal  with 
a  new  condition  of  matter  ?  If  the  experiment  were  made 
at  ioo°,  or  at  a  higher  temperature,  when  all  indications 
of  a  fall  had  disappeared,  the  probable  answer  which 
would  be  given  to  this  question  is  that  the  gas  preserves 
its  gaseous  condition  during  the  compression  ;  and  few 
would  hesitate  to  declare  this  statement  to  be  true,  if  the 
pressure,  as  in  Natterer’s  experiments,  were  applied  to 
such  gases  as  hydrogen  or  nitrogen.  On  the  other  hand, 
when  the  experiment  is  made  with  carbonic  acid  at  tem¬ 
peratures  a  little  above  310,  the  great  fall  which  occurs  at 
one  period  of  the  process  would  lead  to  the  conjecture 
that  liquefaction  had  actually  taken  place,  although  optical 
tests  carefully  applied  failed  at  any  time  to  discover  the 
presence  of  a  liquid  in  contact  with  a  gas.  But  against 
this  view  it  may  be  urged  with  great  force,  that  the  faCt 
of  additional  pressure  being  always  required  for  a  further 
diminution  of  volume,  is  opposed  to  the  known  laws 
which  hold  in  the  change  of  bodies  from  the  gaseous  to 
the  liquid  state.  Besides,  the  higher  the  temperature  to 
which  the  gas  is  compressed,  the  less  the  fall  becomes, 
and  at  last  it  disappears. 

The  answer  to  the  foregoing  question,  according  to 
what  appears  to  me  to  be  the  true  interpretation  of  the 
experiments  already  described,  is  to  be  found  in  the  close 
and  intimate  relations  which  subsist  between  the  gaseous 
and  liquid  states  of  matter.  The  ordinary  gaseous  and 
ordinary  liquid  states  are,  in  short,  only  widely  separated 
forms  of  the  same  condition  of  matter,  and  may  be  made 
to  pass  into  one  another  by  a  series  of  gradations  so 
gentle  that  the  passage  shall  nowhere  present  any  inter¬ 
ruption  or  breach  of  continuity.  From  carbonic  acid  as  a 
perfect  gas  to  carbonic  acid  as  a  perfeCt  liquid,  the  transi¬ 
tion  we  have  seen  may  be  accomplished  by  a  continuous 
process,  and  the  gas  and  liquid  are  only  distant  stages  of 
a  long  series  of  continuous  physical  changes.  Under 
certain  conditions  of  temperature  and  pressure,  carbonic 
acid  finds  itself,  it  is  true,  in  what  may  be  described  as  a 
state  of  instability,  and  suddenly  passes,  with  the 
evolution  of  heat,  and  without  the  application  of  additional 
pressure  or  change  of  temperature,  to  the  volume,  which 
by  the  continuous  process  can  only  be  reached  through 
a  long  and  circuitous  route.  In  the  abrupt  change  which- 
here  occurs,  a  marked  difference  is  exhibited,  while  the 
process  is  going  on,  in  the  optical  and  other  physical  pro¬ 
perties  of  the  carbonic  acid  which  has  collapsed  into  the 
smaller  volume,  and  of  the  carbonic  acid  not  yet  altered. 
There  is  no  difficulty  here,  therefore,  in  distinguishing 
between  the  liquid  and  the  gas.  But  in  other  cases  the 
distinction  cannot  be  made  ;  and  under  many  of  the 
conditions  I  have  described  it  would  be  vain  to  attempt 
to  assign  carbonic  acid  to  the  liquid  rather  than  the 
gaseous  state.  Carbonic  acid,  at  the  temperature  of 
35-5°,  and  under  a  pressure  of  108  atmospheres,  isreducedto 
i-43oth  of  the  volume  it  occupied  under  a  pressure  of  one 
atmosphere;  but  if  any  one  ask  whether  it  is  now  in  the 
gaseous  or  liquid  state,  the  question  does  not,  I  believe, 
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admit  of  a  positive  reply.  Carbonic  acid  at  35-5°,  and 
under  108  atmospheres  of  pressure,  stands  nearly  midway 
between  the  gas  and  the  liquid  ;  and  we  have  no  valid 
grounds  for  assigning  it  to  the  one  form  of  matter  any 
more  than  to  the  other.  The  same  observation  would 
apply  with  even  greater  force  to  the  state  in  which 
carbonic  acid  exists  at  higher  temperatures  and  under 
greater  pressures  than  those  just  mentioned.  In  the 
original  experiment  of  Cagniard  de  la  Tour,  that  dis¬ 
tinguished  physicist  inferred  that  the  liquid  had  disappeared, 
and  had  changed  into  a  gas.  A  slight  modification  of 
the  conditions  of  his  experiment  would  have  led  him  to 
the  opposite  conclusion,  that  what  had  been  before  a  gas 
was  changed  into  a  liquid.  These  conditions  are,  in  short, 
the  intermediate  states  which  matter  assumes  in  passing, 
without  sudden  change  of  volume,  or  abrupt  evolution  of 
heat,  from  the  ordinary  liquid  to  the  ordinary  gaseous 
state. 

In  the  foregoing  observations  I  have  avoided  all  reference 
to  the  molecular  forces  brought  into  play  in  these  experi¬ 
ments.  The  resistance  of  liquids  and  gases  to  external 
pressure  tending  to  produce  a  diminution  of  volume,  proves 
the  existence  of  an  internal  force  of  an  expansive  or  re¬ 
sisting  character.  On  the  other  hand,  the  sudden  diminution 
of  volume,  without  the  application  of  additional  pressure 
externally,  which  occurs  when  a  gas  is  compressed,  at  any 
temperature  below  the  critical  point,  to  the  volume  at 
which  liquefaction  begins,  can  scarcely  be  explained 
without  assuming  that  a  molecular  force  of  great  attractive 
power  comes  here  into  operation,  and  overcomes  the 
resistance  to  diminution  of  volume,  which  commonly 
requires  the  application  of  external  force.  When  the 
passage  from  the  gaseous  to  the  liquid  state  is  effected  by 
the  continuous  process  described  in  the  foregoing  pages, 
these  molecular  forces  are  so  modified  as  to  be  unable  at 
any  stage  of  the  process  to  overcome  alone  the  resistance 
of  the  fluid  to  change  of  volume. 

The  properties  described  in  this  communication,  as 
exhibited  by  carbonic  acid,  are  not  peculiar  to  it,  but  are 
generally  true  of  all  bodies  which  can  be  obtained  as  gases 
and  liquids.  Nitrous  oxide,  hydrochloric  acid,  ammonia, 
sulphuric  ether,  and  sulphuret  of  carbon,  all  exhibited,  at 
fixed  pressures  and  temperatures,  critical  points,  and 
rapid  changes  of  volume  with  flickering  movements,  when 
the  temperature  or  pressure  was  changed  in  the  neighbour¬ 
hood  of  those  points.  The  critical  points  of  some  of  these 
bodies  were  above  ioo°;  and  in  order  to  make  the  obser¬ 
vations,  it  was  necessary  to  bend  the  capillary  tube 
before  the  commencement  of  the  experiment,  and  to  heat 
it  in  a  bath  of  paraffin  or  oil  of  vitrol. 

The  distinction  between  a  gas  and  vapour  has  hitherto 
been,  founded  on  principles  which  are  altogether  arbitrary. 
Ether  in  the  state  of  gas  is  called  a  vapour,  while  sul¬ 
phurous  acid  in  the  same  state  is  called  a  gas  ;  yet  they  are 
both  vapours,  the  one  derived  from  a  liquid  boiling  at  350, 
the  other  from  a  liquid  boiling  at  —  io°.  The  distinction 
is  thus  determined  by  the  trivial  condition  of  the  boiling 
point  of  the  liquid,  under  the  ordinary  pressure  of  the 
atmosphere,  being  higher  or  lower  than  the  ordinary  tem¬ 
perature  of  the  atmosphere.  Such  a  distinction  may  have 
some  advantages  for  practical  reference,  but  it  has  no 
scientific  value.  The  critical  point  of  temperature  affords 
a  criterion  for  distinguishing  a  vapour  from  a  gas,  if  it  be 
considered  important  to  maintain  the  distinction  at  all. 
Many  of  the  properties  of  vapours  depend  on  the  gas  and 
liquid  being  present  in  contact  with  one  another  ;  and 
this,  we  have  seen,  can  only  occur  at  temperatures  below 
the  critical  point.  We  may  accordingly  define  a  vapour 
to  be  a  gas  at  any  temperature  under  its  critical  point. 
According  to  this  definition,  a  vapour  may,  by  pressure 
alone,  be  changed  into  a  liquid,  and  may  therefore  exist 
in  presence  of  its  own  liquid ;  while  a  gas  cannot  be 
liquefied  by  pressure,  that  is,  so  changed  by  pressure  as 
to  become  a  visible  liquid  distinguished  by  a  surface  of 
demarcation  from  the  gas.  If  this  definition  be  accepted, 
carbonic  acid  will  be  a  vapour  below  310,  a  gas  above 


that  temperature  ;  ether,  a  vapour  below  200°,  a  gas  above 
that  temperature. 

We  have  seen  that  the  gaseous  and  liquid  states  are 
only  distant  stages  of  the  same  condition  of  matter,  and 
are  capable  of  passing  into  one  another  by  a  process  of 
continuous  change.  A  problem  of  far  greater  difficulty 
yet  remains  to  be  solved,  the  possible  continuity  of  the 
liquid  and  solid  states  of  matter.  The  fine  discovery 
made  some  years  ago  by  James  Thomson,  of  the  influence 
of  pressure  on  the  temperature  at  which  liquefaction 
occurs,  and  verified  experimentally  by  Sir  W.  Thomson, 
points,  as  it  appears  to  me,  to  the  direction  this  inquiry 
must  take  :  and  in  the  case  at  least  of  those  bodies  which 
expand  in  liquefying,  and  whose  melting  points  are 
raised  by  pressure,  the  transition  may  possibly  be  effected. 
But  this  must  be  a  subject  for  future  investigation  ;  and 
for  the  present  I  will  not  venture  to  go  beyond  the  con¬ 
clusion  I  have  already  drawn  from  direCt  experiment,  that 
the  gaseous  and  liquid  forms  of  matter  may  be  transformed 
into  one  another  by  a  series  of  continuous  and  unbroken 
changes. 


ON  THE 

ACTION  OF  SODIUM  ON  ACETIC  ETHER. 
By  J.  ALFRED  WANKLYN. 


In  reply  to  Frankland  and  Duppa’s  note  on  this  subject, 
read  before  the  Royal  Society  on  Thursday  last,  I  wish 
to  point  out  that,  in  addition  to  the  obvious  source  of 
fallacy  arising  from  the  presence  of  alcohol  in  the 
acetic  ether  taken  for  experiment,  there  is  another  fallacy 
depending  upon  the  production  of  alcohol  by  secondary 
aCtion  during  the  course  of  the  experiment.  This  secondary 
aCtion  consists  in  the  now  well-known  reaction  between 
acetic  ether  and  ethylate  of  sodium,  whereby  acetate  of 
ethylene-sodium  and  alcohol  are  formed.  If  the  details 
of  Frankland  and  Duppa’s  paper  be  examined,  it  will  be 
found  that  they  have  given  no  adequate  proof  of  the 
original  purity  of  the  acetic  ether  employed  by  them, 
and  that  they  have  operated  under  conditions  eminently 
favourable  for  the  production  of  alcohol  by  aCtion  of 
acetic  ether  on  the  ethylate  of  sodium,  which  is  an  admitted 
product  of  the  aCtion  of  sodium  on  the  ether.  The  high 
temperature  (130®  C.  they  tell  us)  and  the  great  length  of 
time  taken  for  the  experiment,  viz.,  several  days,  afford 
these  favourable  conditions. 

I  have  no  doubt  that  every  trace  of  hydrogen  obtained 
by  Frankland  and  Duppa  proceeded  from  alcohol. 

The  explanation  which  these  chemists  have  offered  in 
order  to  account  for  my  not  getting  hydrogen,  will,  I 
think,  not  find  general  acceptance.  In  the  instance  of 
acetate  of  amyl,  which  did  not  give  a  trace  of  gas,  I 
operated  under  little  more  than  ordinary  atmospheric 
pressure,  for  this  ether  boils  at  140°  C.,  and  I  heated  only  to 
ioo°  C.  And,  finally,  I  found  that  potassium  dissolves 
without  effervescence  in  pure  acetic  ether  contained  in  an 
open  vessel  at  ordinary  atmospheric  pressure.  In  1840, 
Lowig  published  a  similar  assertion  on  the  aCtion  of 
potassium  on  acetic  ether. 


ON  MICROSCOPICAL  MANIPULATION. 

By  W.  T.  SUFFOLK,  F.R.M.S. 

(Continued  from  p.  101). 


Lesson  II. 

Material  for  Examination — Dirt  from  Sponges. 

This  can  be  obtained  in  any  quantity  from  dealers. 
It  accumulates  at  the  bottom  of  the  boxes  in  which 
sponge  is  imported. 

Arrange  the  microscope  as  in  the  former  lesson, 
O2,  Illuminator.  Parabolic  Lieberkuhn  or  [Con- 
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Dr.  Gladstone  on  Refraction  Equivalents. 
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densing-Lens] . — If  artificial  light  is  used,  render  the 
rays  parallel  (vol.  xx.,  p.  255)  before  they  are  reflected 
from  the  lieberkuhn. 

Spread  a  small  portion  of  the  substance  over  the 
stage-plate. 

The  specimen  will  most  likely  be  found  to  consist 
chiefly  of  sand,  which  prevents  a  good  view  of  the 
other  substances  in  it  being  obtained,  although,  here 
and  there,  some  objedts  may  be  seen.  The  sand 
may  be  removed  by  sifting  through  a  piece  of  wire- 
gauze,  of  about  40 — 50  threads  to  the  inch ;  or  a 
series  of  sieves  may  be  used,  if  it  is  wished  to  carry 
out  the  sorting  to  a  greater  extent.  Examine  some 
of  the  coarse  residue  as  before.  The  principal  con¬ 
tents  will  be  coarse  sand  and  fragments  of  rock, 
fibre,  abraded  splinters  of  wood,  seaweed,  fragments 
of  Echinus opines,  skeletons  of  various  Hydrozoa 
and  Polyzoa  (vulg.,  Zoophytes),  sponge,  spicules,  and 
shells. 

Separate  the  shells  and  other  objedts  that  may  be 
required  for  further  study  ;  this  may  be  done  by 
picking  them  up  with  a  small  camel-hair  pencil, 
moistened  and  drawn  to  a  point.  Small  pill-boxes 
or  homceopathic-bottles  make  convenient  receptacles 
for  keeping  these  objedts  in,  when  sorted.  A  pocket- 
lens  mounted  on  a  stand,  or  a  watchmaker’s  glass 
will  afford  sufficient  magnifying  power.  If  the  light 
is  concentrated  upon  the  substance  to  be  examined 
with  the  condensing-lens,  and  black  paper  used  to 
spread  the  sand  on,  a  great  deal  may  be  done  without 
using  the  glass  at  all.  For  dissedting  and  more 
delicate  operations  of  this  kind,  Beck’s  3-inch 
binocular  magnifier  will  be  found  useful :  it  is,  in 
effedt,  a  pair  of  achromatic  spedtacles  of  consider¬ 
able  power,  and  fatigues  the  eyes  less  in  prolonged 
operations  than  the  use  of  a  single  lens.  A  more 
complete  binocular  dissedting  is  described  in  “  Car¬ 
penter,”  p.  54. 

Seledt  some  of  the  shells  resembling  small  nautili 
( Foraminiferce ),  and  make  arrangements  for  examining 
them  in  varied  positions  with  Disc-holder  (vol.  xx., 
p.  193)  or  [stage-forceps'].  Observe  the  peculiar  strudture 
of  the  part  where  the  mouth  of  an  ordinary  univalve- 
shell  ( Gasteropoda )  usually  is,  closed  with  a  perforated 
plate,  instead  of  being  open.  Also,  in  some  species, 
perforations  will  be  observed  on  the  sides  of  the 
shells  :  hence  the  name  of  the  group  Foraminiferce. 
Mount  some  of  the  shells  dry  in  various  positions 
(taking  especial  care  that  the  mouth  is  well  dis¬ 
played),  label,  and  preserve  for  reference. 

Bed  some  of  the  shells  in  balsam  (vol.  xx.,  p.  208), 
and  grind  away  the  surface  so  as  to  expose  the  in¬ 
terior;  carefully  polish,  and  remove  the  balsam. 
This  process  will  reveal  the  chambered  internal 
strudture,  which  varies  extremely  in  different  species. 
An  increase  of  power  may  now  be  used  with  ad¬ 
vantage  (Oi,  or  OJ  if  the  illuminator  for  this  higher 
objedtive  is  accessible).  With  such  augmented 
power,  the  minute  shell-strudture  may  be  observed  ; 
but  this  can  be  accomplished  more  readily  by 
grinding  a  thin  sedtion,  which  will  admit  of  examina¬ 
tion  with  higher  powers  and  the  paraboloid  or 
achromatic  condenser.  These  thin  sedtions  can  be 
ground  by  a  process  devised  by  Dr.  Wallich  (Ann. 
Nat.  Hist.,  July,  1861;  also  “Carpenter,”  p.  193, 
note).  The  shell  is  to  be  fastened  to  a  thin  plate  of 
mica,  in  the  first  instance,  and  this,  with  the  shell 
upwards,  is  to  be  cemented  to  the  plate  of  glass  on 
which  it  is  held  during  the  process.  One  side  is 
ground  and  polished  in  the  usual  manner.  The 


slide  is  then  warmed,  which  permits  the  removal  of 
the  mica  plate  with  the  half-finished  sedtion  attached. 
The  shell  is  then  cemented  by  its  polished  side  to 
another  grinding-plate,  and  completed  in  the  usual 
manner.  The  plate  of  mica  is  easily  ground  away, 
and  offers  no  impediment  to  the  cutting  of  the  shell. 
The  resulting  sedtion  is  be  mounted,  either  dry  or  in 
balsam,  as  circumstances  may  require. 

Foraminiferce  and  other  shells  abound  in  deep-sea 
soundings.  As  usually  obtained  from  this  source, 
they  are  mixed  with  the  tallow  placed  at  the  bottom 
of  the  lead  to  bring  up  the  sample  :  this  grease  must 
be  removed  by  solution  in  benzol.  Foraminiferce  and 
other  fossils  may  be  separated  from  chalk  by  pro¬ 
cesses  described  in  Lesson  3. 

For  further  information  respe6ting  the  Foraminiferce, 
see  art.  Foraminiferce,  “  Micrographic  Didtionary,” 
p.  292 ;  “  Carpenter,”  pp.  482 — 523  ;  Greene’s  “  Manual 
of  the  Protozoa  ”  ;  Williamson  and  Carpenter’s 
Monographs  (Ray  Society). 

(To  be  continued.) 
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Dr.  A.  W.  Williamson,  F.R.S.,  &c.,  President,  in  the 

Chair. 


Mr.  C.  P.  Sandberg,  of  Stockholm,  was  eledted  a  Fellow 
of  the  Society. 

The  first  paper  was  by  Dr.  Gladstone,  on  “  Refraction 
Equivalents .” 

Three  distindt  lines  of  research  had  led  up  to  the 
discovery  of  these  equivalents.  The  first  was  the  in¬ 
fluence  of  temperature  on  the  refradtion  of  light  by 
liquids  ;  the  second,  the  refradtion  of  mixtures  or  com¬ 
binations  as  compared  with  that  of  their  constituents  ; 
and  the  third,  the  refradtive  indices  of  different  members 
of  homologous  series  of  organic  compounds.  As  to  the 
first  of  these,  it  was  found,  by  the  joint  labours  of  Dr. 
Gladstone  and  the  Rev.  Pelham  Dale,  that  the  refradtion 
and  the  dispersion  decrease  as  the  temperature  rises. 
Further  examination  showed  a  close  relation  between  the 
change  of  density  and  the  change  of  the  refradtive  index 
minus  unity,  which  the  experimenters  termed  the  “  re¬ 
fradtive  energy,”  and  which  is  expressed  in  the  language 
as  u  —  1 .  This  energy,  divided  by  the  density,  that  is, 

u  —  1 

~cT 

is  called  the  “  specific  refradtive  energy,”  and  is,  in  the 
case  of  liquids,  a  constant,  not  affedted  by  temperature. 
This  conclusion  was  subsequently  confirmed  by  the  ex¬ 
periments  of  Landolt,  Wiillner,  and  Kiihlmann.  As  to 
the  second  line  of  research  (that  of  the  refradtion  of 
mixtures,  solutions,  and  simple  combinations),  Dulong  at¬ 
tempted  to  show  in  regard  to  gases,  and  Hock  in  regard  to 
some  liquids,  that  the  refradtive  power  of  a  mixture  is  the 
mean  of  the  refradtive  powers  of  its  constituents.  But 
Gladstone  and  Dale  arrived  at  the  conclusion  that  here, 
also,  the  nearest  approximation  to  the  truth  was  given  by 

u  —  1 

and  their  opinion  has  been  fully  confirmed  by  the  careful 
experiments  of  Wiillner.  This  general  expression  holds 
good,  also,  in  the  case  of  a  gas  or  a  solid  in  solution  ; 
and,  indeed,  it  was  expedted  to  be  so,  for  water,  phos¬ 
phorus,  and  sulphur  have  the  same  energies  in  the  liquid 
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and  solid  states.  The  question  now  presented  itself — 
Does  an  elementary  substance  retain  its  specific  power  of 
retarding  rays  when  it  is  combined  chemically  with  other 
elements  ?  An  affirmative  reply  was  suggested  by  many 
considerations.  It  was,  for  instance,  found  that  bromo- 
form  (CHBr3)  and  bibromide  of  bromethylene  (C2H3Br3) 
have  almost  the  same  specific  refractive  energy  as  bromine 
itself. 

On  the  other  hand,  however,  the  investigators  observed 
that  isomeric  liquids  were  not  always  identical  in  re¬ 
fractive  energy;  and  that  the  replacement  of  hydrogen  by 
oxygen  in  organic  compounds  effected  a  much  greater 
optical  change  in  some  instances  than  in  others.  Hence 
the  conclusion  was  drawn  that  the  specific  refractive 
energy  of  every  liquid  is  composed  of  the  specific  re¬ 
fractive  energies  of  its  component  elements,  modified  by 
the  manner  of  combination. 

The  third  line  of  research  was  that  of  the  refractions 
of  different  homologous  compounds.  The  experiments 
of  Delffs,  of  Landolt,  and  of  Gladstone  and  Dale,  have 
led  to  the  view  that,  in  all  the  series  containing  the 
radicles,  methyl  and  its  congeners,  the  specific  refractive 
energies  increase  as  the  series  advances,  and  that  the 
amount  of  optical  change  is  less  between  the  higher  than 
between  the  lower  members  of  the  series.  Landolt, 
adopting  Gladstone  and  Dale's  formula  for  the  specific 
refractive  energy,  multiplied  it  by  the  atomic  weight  P ; 
and  this 


he  designated  the  “  refraCtion-equivalent.”  According  to 
this  representation,  the  refraCtion-equivalent  of  a  body  is 
the  sum  of  the  refraCtion-equivaJents  of  its  constituent 
elements.  The  great  advantage  of  this  kind  of  expression 
is  that  it  permits  of  the  easy  comparison  of  the  optical 
properties  of  different  substances.  By  making  these 
comparisons,  Landolt  found  that  the  refraCtion-equivalent 
of  carbon  is  5^0;  that  of  hydrogen,  1*3;  and  that  of 
oxygen,  3*0.  DireCt  experiments  have  given  figures  very 
close  to  these.  The  way  of  calculating  the  refraCtion- 
equivalent  of  a  compound  from  these  data  may  be 
illustrated  by  ether,  C4HioO  =4(5-0)  +  io(i’3)  +  3*o  =  36,o. 
The  refraCtion-equivalent  deduced  from  observation  is 
36f26.  A  great  variety  of  liquids  have  given,  by  calcula¬ 
tion,  the  same  figures  for  the  refraCtion-equivalents  as  by 
direCt  investigation.  Yet  there  are  exceptions  to  this 
agreement  with  theory.  The  whole  group  of  the  aromatic 
hydrocarbons  and  their  derivatives  give  refraCtion-equiva¬ 
lents  much  above  the  calculated  numbers.  This  anomaly 
must  be  due  to  an  erroneous  representation  of  the  consti¬ 
tution  of  their  nucleus,  which  cannot  be  greater  than 
C6H3.  However,  the  above  method  makes  it  possible  to 
find  the  refraCtion-equivalents  of  bodies  which  could  not 
otherwise  be  taken — for  instance,  of  metals.  The  refrac¬ 
tion-equivalents  of  fifty  elements  have  been  determined 
in  this  way. 

It  is  to  be  remarked  that  the  figures  in  the  following 
list,  which  gives  the  refraCtion-values  of  the  more  im¬ 
portant  elements,  represent  A  of  the  solar  speCtrum  : — 


Aluminium 

8-4 

Manganese 

I2‘2 — 26-2 

Barium  . . 

15-8 

Mercury  . . 

217 — 2g-o 

Bromine  . . 

15-3— 16‘g 

Nitrogen  . . 

4'1 —  5'3 

Calcium  . . 

10-4 

Oxygen  . . 

2-g 

Carbon  . . 

5'° 

Phosphorus 

183 

Chlorine  . . 

g-g— 107 

Platinum . . 

26’0 

Chromium 

I5’9 — 23‘° 

Potassium 

8-i 

Copper  . . 

n*6 

Silicon 

7-5—  6-8 

Hydrogen 

i*3—  3’5 

Silver 

I3‘5 

Iodine 

24'5~ 27'2 

Sodium  . . 

4‘8 

Iron.. 

I2’0 — 20’I 

Sulphur  . . 

i6’o 

Lead 

24*8 

Tin  .. 

27*0 — ig'2 

Magnesium 

7'° 

Zinc  . . 

io-2 

It  will  be  seen  that  some  of  the  elements  have  a  double 
value  ;  and  this  peculiarity  is,  in  most  cases,  coincident 
with  a  change  of  atomicity.  Thus  iron,  in  the  ferrous 


salts,  has  the  equivalent  i2-o ;  in  the  ferric  salts,  20T  ; 
and,  since  the  refraCtion-equivalent  of  iron  in  potassic 
ferridcyanide  is  117,  the  view  suggests  itself  that  the 
metal  is  here  in  the  same  condition  as  in  the  ferrous  salts. 
Great  anomalies  present  themselves  in  the  case  of  oxygen. 
Its  equivalent,  in  many  compounds,  is  2"g  ;  but,  in  others, 
it  comes  down  to  2*1;  and,  in  some  cases,  as  in  some 
sulphates  and  phosphates,  it  would  seem  to  be  a  negative 
quantity.  This  points  to  the  conclusion  that  oxygen  has 
the  power  of  greatly  modifying  the  aCtion  on  light  of 
those  bodies  with  which  it  is  combined  in  a  high  pro 
portion. 

On  looking  over  the  above  list,  one  is  struck  by  the" 
identity  of  the  equivalents  of  those  elements  which  have 
the  same,  or  nearly  the  same,  atomic  weight.  This  pro¬ 
perty  is  still  more  prominent  when  the  specific  refractive 
energies  of  the  elements,  instead  of  their  refraCtion- 
equivalents,  are  considered.  The  following  pairs  may 
serve  as  illustration  : — 

Iron..  ..  o’2i4  Aluminium  0707  Bromine  o‘igi 

Manganese  0^222  Chromium  0705  Iodine..  OTg3 

But  the  most  suggestive  comparison  is  that  between  the 
specific  refraCtive  energy  and  the  combining  proportions 
of  those  metals  that  form  salts  not  decomposable  by 
water.  By  combining  proportion  is  meant  the  aCtual 
amount  which  will  combine  with  a  certain  quantity  of  a 
salt  radicle.  A  few  of  these  metals  may  be  quoted : — 

Specific  Combining 

refractive  energy.  proportion. 


Plydrogen 

1300 

1 

Aluminium  . . 

307 

9’1 

Calcium 

260 

20 

Iron 

214 

28 

Sodium  . . 

2og 

23 

Potassium 

207 

39’1 

Copper 

183 

3i7 

Silver 

125 

108 

Lead 

120 

103-5 

&C. 


The  regularity  in  the  decrease  of  the  numbers  in  the 
first  column,  and  the  corresponding  increase  in  the 
second  column,  would  suggest  that  the  combining  pro¬ 
portions  of  silver,  lead,  &c.,  ought  to  be  halved,  in  order 
to  bring  those  elements  to  about  their  right  places  in  the 
list.  There  is,  further,  a  remarkable  coincidence  between 
the  power  of  a  metallic  element  to  refraCt  the  rays  of 
light  and  its  power  to  saturate  the  affinities  of  other 
bodies  (of  course,  it  must  be  borne  in  mind  that  a  small 
combining  proportion  means  a  high  saturating  power). 

Dr.  Thudichum  made  a  communication  “  On  Krypto¬ 
phanic  Acid a  normal  ingredient  of  human  urine. 

The  substance  can  be  obtained  in  various  ways  from 
the  primary  material.  One  is  to  treat  the  urine  with  an 
excess  of  milk  of  lime  to  concentrate  the  mixture,  filter 
it  from  the  gypsum  to  acidify  the  filtrate,  and  evaporate 
it  to  syrupy  consistency.  This  syrup,  after  having  been 
filtered  from  the  salt-cake,  is  treated  with  strong  alcohol, 
which  separates  the  lime-salt  of  the  kryptophanic  acid  as 
a  dark,  flaky  mass.  The  impure  lime-salt  is  dissolved  in 
water,  and  mixed  with  a  solution  of  neutral  lead-acetate  : 
a  dark-coloured  precipitate  is  formed,  from  which  the 
mother  liquor  is  filtered.  The  filtrate,  containing  lead- 
kryptophanate,  is  treated  with  strong  alcohol,  whereupon 
white  lead-kryptophanate  is  deposited  in  flakes,  from 
which  the  acid  is  liberated  by  sulphuretted  hydrogen. 

Kryptophanic  acid  is  an  amorphous,  gummy  mass, 
transparent,  and  nearly  colourless.  It  forms  salts  with 
the  alkalies,  the  alkaline  earths,  and  many  metals.  In  the 
aqueous  solutions  of  its  earthy  salts,  a  precipitate  is 
produced  by  mercuric  nitrate  (the  ordinary  analysis  for 
urea  by  this  reagent  is  thus  shown  to  be  liable  to  error). 
The  determinations  of  the  free  acid,  as  well  as  of  its  salts, 
have  led  to  the  formula  C5H9N05,  and  shown  the  acid  to 
be  dibasic ;  in  some  cases,  however,  it  may  be  taken  as 
tetrabasic,  and  then  its  formula  would  be  CioH^NzOxo. 
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For  the  next  meeting,  on  March  17th,  the  following 
papers  are  announced: — “On  Artificial  Alizarine,”  by 
W.  H.  Perkin,  F.R.S. ;  and,  “On  the  Combinations  of 
Carbonic  Acid  with  Ammonia  and  Water,”  by  Dr. 
Divers. 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 

SOCIETY. 

Ordinary  Meeting ,  February  22,  1870. 

J.  P.  Joule,  D.C.L.,  LL.D.,  F.R.S.,  &c.,  President  in  the 

Chair. 


The  President  referred  to  the  observations  he  had 
made  in  former  years  on  the  progressive  rise  of  the  freezing 
point  of  one  of  his  thermometers,  published  in  the  Pro¬ 
ceedings  for  April  16,  1867.  He  had  made  a  further 
observation  on  the  12th  February  inst.,  and  found  that  a 
rise,  which  though  very  small  was  unmistakable,  was 
still  taking  place  after  a  lapse  of  time  of  26  years  since 
the  bulb  was  blown.  The  results  are  as  follow  in  indica¬ 
tions  of  the  thermometer,  calling  the  first  observation  in 
April,  1844,  zero.  i2'g  divisions  of  the  thermometer  cor¬ 
respond  to  one  degree  Fahrenheit. 


April, 

1844 . 

Feb., 

1846 . 

.  5*5 

Jan., 

1848 . 

Feb., 

1853 . 

.  8-8 

April, 

1856 . 

.  9’5 

Dec., 

i860 . 

March, 

1867 . 

. . n-8 

Jan., 

1868 . 

Feb., 

1870 . 

Dr.  F.  Crace  Calvert,  F.R.S.,  stated  that  he  did  not 
intend  to  read  a  paper  on  artificial  alizarine,  some  of  the 
faCts  he  was  going  to  bring  before  the  notice  of  the 
meeting  being  well  known  to  his  colleagues,  the  chemists 
of  this  district,  but  he  hoped  it  might  be  interesting  to  the 
general  members  of  the  Society  to  have  an  idea  of  the 
progress  that  had  been  made  during  the  last  few  months 
in  the  production  of  this  substance.  They  were  aware 
that  alizarine  was  the  essential  colour-giving  principle  of 
the  madder  root.  Every  cultivated  mind  in  Lancashire 
ought  to  be  acquainted  with  each  step  made  in  the  arti¬ 
ficial  production  of  this  dye,  owing  to  the  immense 
capital  involved  in  the  cultivation  of  the  madder  plant  iv 
the  working  of  it  up  in  this  country,  as  well  as  the  revo¬ 
lution  it  will  effeCt  in  our  commercial  relations  and  the 
important  new  branches  of  manufacture  it  will  create. 

It  was  well  known  to  the  members  of  this  Society 
that  about  12  months  ago  Messrs.  Graebe  and  Liebermann 
had  discovered  a  method  of  producing  alizarine  from  a 
coal-tar  product,  which  up  to  that  time  had  attracted  very 
little  attention,  even  in  the  scientific  world,  viz.,  anthra¬ 
cene,  CI4Hio,  and  that  by  oxidation  they  transformed  it 
into  anthraquinone,  C14H8O2,  which  in  turn  was  changed 
into  bibrom-anthraquinone,  CI4H6B202,  this  being  con¬ 
verted  into  alizarine,  Ci4Hs04,  by  the  addition  of  two 
equivalents  of  oxygen  and  the  formation  of  two  equiva¬ 
lents  of  hydrobromic  acid. 

It  was  felt  by  all  chemists  that  this  discovery  was  one 
of  great  importance,  though  it  was  too  complicated  to  be 
commercially  useful,  but  the  Gordian  knot  being  now 
cut,  the  commercial  production  of  artificial  alizarine  was 
merely  a  question  of  time,  and  what  he  would  now  relate 
showed  the  marked  progress  which  had  been  made  toward 
this  end. 

There  were  already  three  patents  published ;  and  one 
process,  the  details  of  which  are  kept  secret,  is  being 
worked  by  Messrs.  Meister,  Lucius,  and  Co.,  of  Hcechst, 
near  Frankfort.  The  patents  are  those  of  Messrs. 
Bramnan  and  of  Gutzkow,  of  Messrs.  Caro,  Graebe,  and 


Liebermann,  and  Mr.  W.  H.  Perkin.  It  was  curious  to 
notice  that  the  patent  of  Messrs.  Caro  was  dated  the 
25th  of  June  last,  and  Mr.  Perkin’s  the  26th  of  the  same 
month  ;  and  that  all  these  patents  effeCt  the.  same  purpose 
by  simply  employing  different  oxidising  agents.  Messrs. 
Braennan  and  Gutzkow  oxidise  the  anthracene  into 
anthraquonine  by  means  of  the  nitrate  of  protoxide  of 
mercury,  Messrs.  Caro  by  peroxide  of  manganese,  and 
Mr.  Perkin  employs  oxanthracene,  and  then  all  by  further 
processes,  which  are  nearly  the  same,  convert  anthra¬ 
quinone  into  alizarine. 

As  it  might  be  interesting  to  many  of  the  members  to 
have  an  outline  of  one  of  the  methods  employed,  he  would 
therefore  describe  a  process  detailed  in  the  specification 
of  Messrs.  Caro,  Graebe,  and  Liebermann.  One  part  of 
anthracene  is  heated  with  four  of  sulphuric  acid,  of 
specific  gravity  r845,  for  three  or  four  hours,  to  a  tem¬ 
perature  of  2120  F.,  and  then  for  about  an  hour  at  300°. 
The  mixture  is  allowed  to  cool,  and  to  it  is  added  water 
equal  to  three  times  the  weight  of  the  anthracene 
employed,  and  manganese  equal  to  four  times  that  weight. 

The  whole  is  boiled  for  three  hours  and  milk  of  lime 
added,  which  gives  rise  to  a  deposit  consisting  of  the 
excess  of  lime  and  manganese  used  and  protoxide  of 
manganese,  while  there  remains  in  solution  a  double 
sulphate  of  anthraquinone  and  lime.  This  solution  is 
now  aCted  on  by  carbonate  of  soda  in  slight  excess,  car¬ 
bonate  of  lime  separates,  and  the  salt  of  sodathus  produced 
is  evaporated  to  dryness.  This  solid  mass  is  then  mixed 
with  two  or  three  parts  of  caustic  potash  or  soda  and  a 
small  quantity  of  water,  and  the  whole  heated  under 
pressure  in  suitable  vessels  at  a  temperature  of  350°  to 
500°  F.  for  one  hour,  when  the  anthraquinone  is  further 
oxidised,  and  converted  into  alizarine.  The  alkaline 
mass,  on  cooling,  is  dissolved  in  water,  and  sulphuric  or 
acetic  acid  added  in  slight  excess,  when  an  orange-yellow, 
fiocculent  substance  precipitates,  which,  when  properly 
washed  and  dried,  is  artificial  alizarine. 

If  this  process  can  be  carried  out  on  a  practical  scale 
(and  there  is  no  doubt  that  it  will  be,  under  the  direction 
of  such  clever  chemists  as  Messrs.  Perkin,  Caro,  and 
others),  we  may  then  fairly  consider  the  production  of 
artificial  alizarine  as  having  reached  the  sphere  of  com¬ 
mercial  application  ;  though  I  may  add,  from  personal 
experience,  that  some  time  must  elapse  before  it  can  be 
manufactured  in  quantities  sufficient  to  affect  the  present 
applications  of  madder,  garancine,  Schunck’s  commercial 
alizarine,  &c. 

There  is  another  great  difficulty  yet  to  be  overcome  be¬ 
fore  the  artificial  alizarine  can  become  a  commercial 
article,  that  is,  the  obtaining  of  anthracene  in  larger  quan¬ 
tities,  and  this  question  is  of  some  importance  to  us, 
England  being  the  great  tar  producing  country.  Anthra¬ 
cene  does  not  appear  to  exist  in  greater  proportion  than 
one  in  a  thousand  of  tar,  and  is  only  liberated  or  pro¬ 
duced  during  the  latter  part  of  the  distillation  of  the  tar. 
In  faCt,  if  the  distillation  be  stopped  so  as  to  leave  a  very 
soft  pitch,  the  oils  obtained  give  little  or  no  anthracene. 
If,  on  the  other  hand,  it  is  carried  on  so  as  to  get  10  or 
15  per  cent  more  oil  off,  there  remains  a  hard  pitch 
which  has  little  or  no  value  at  the  present  day,  the 
quantity  of  anthracene  obtained  varying  very  much  ac¬ 
cording  to  the  nature  of  the  coals  employed  in  the  pro¬ 
duction  of  the  tar,  ranging  from  ii  to  8  per  cent  of  the 
heaviest  oils  separated ;  it  will  scarcely  be  worth  the 
while  of  the  tar  distiller  to  depreciate  the  value  of  one 
of  the  staple  articles  of  his  trade  to  produce  it,  and  even 
when  the  heavy  oil  is  obtained  the  separation  of  the  small 
quantity  of  anthracene  it  contains,  and  its  purification  for 
use  according  to  the  above  patents,  will  yet  require  much 
time  and  research.  It  is  well  known  to  all  who  have 
worked  on  the  coal-tar  products  that  each  well-defined 
compound  is  mixed  with  homologues  which  renders  its 
separation  and  purification  a  work  of  extreme  difficulty ; 
thus  aniline  is  mixed  with  picoline  and  several  other 
alkaloids,  benzol  with  toluol  and  other  hydrocarbons, 
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carbolic  acid  with  cresylic  and  other  acids,  and  anthracene 
is  also  mixed  in  a  similar  manner  with  homologous  com¬ 
pounds. 

The  mere  distillation  and  filtration  of  the  solids  obtained 
and  their  hot  or  cold  pressing,  or  even  their  sublimation, 
do  not  effedt  the  complete  purification  of  the  substance. 
The  purest  produdt  I  have  been  able  to  obtain  on  a 
moderate  commercial  scale  has  contained,  when  cold 
pressed  about  40  per  cent,  and  when  hot  pressed  about 
70  per  cent  of  anthracene.  One  of  the  chief  difficulties  in 
its  preparation  is  the  fad  of  its  great  solubility  in  its 
liquid  homologues  at  a  moderate  temperature,  thus  an 
oil,  at  40°  or  450  F.,  will  yield  a  comparatively  large 
quantity  of  anthracene  by  filtration,  but  if  its  temperature 
be  raised  to  70°  or  8o°,  the  anthracene  will  be  completely 
dissolved. 

I  am  aware  that  it  has  been  proposed  to  distil  soft  pitch 
so  as  to  obtain  the  volatile  produds  that  are  given  off  in 
coaking  it,  but  the  expense,  difficulty,  and  danger  of  such 
an  operation  are  such  that  I  doubt  if  they  can  be  overcome 
so  as  to  produce  anthracene  of  comparative  purity  on  a 
commercial  scale. 

Papers  have  been  published  respeding  the  identity  of 
the  alizarine  produced  by  the  process  of  Messrs.  Meister, 
Lucius,  and  Co.,  with  natural  alizarine,  by  Dr.  Schunck, 
Professor  Bolley,  and  Messieurs  Emile  Kopp,  Camille 
Kcechlin,  La  Fraisse,  G.  Wallace  Young,  and  J.  Christie. 
The  opinions  of  these  chemists  vary.  Dr.  Schunck  and 
Professor  Bolley  consider  it  identical,  the  other  gentlemen 
considering  it  not  identical,  some  of  them  maintaining  it 
to  be  a  mixture  of  purpurine  and  alizarine. 

The  produd  made  according  to  the  patents  mentioned 
I  have  not  had  an  opportunity  of  examining,  nor  have  I 
seen  any  papers  on  the  subjed  in  any  of  the  scientific 
journals  which  have  reached  my  hands;  but  as  doubtless 
it  will  shortly  be  before  the  public,  I  shall  take  an  early 
opportunity  of  laying  before  the  society  the  results  of  my 
own  experience  as  well  as  those  of  others. 

In  conclusion,  I  think  many  years  must  elapse  before 
artificial  alizarine  can  replace  madder  and  its  preparations 
in  all  their  varied  applications  in  calico  printing,  but  ere 
long  the  purity  of  the  substance,  artificially  obtained,  may 
prove  of  great  service  to  the  calico  printer,  by  enabling 
him  to  produce,  at  a  cheaper  rate  than  now,  certain  styles 
of  prints  as  well  as  new  styles  and  effeds. 

Specimens  or  anthracene,  artificial  alizarine,  and  dye 
fabrics  were  exhibited. 

Dr.  Schunck,  F.R.S.,  remarked  that  the  pradical  success 
of  the  new  process  would  in  a  great  measure  depend  on 
the  price  of  the  raw  material,  anthracene,  and  on  the 
amount  of  colouring  matter  to  be  obtained  from  it.  The 
process  itself  was,  however,  as  far  as  the  few  experiments 
he  had  made  allowed  him  to  judge,  a  very  simple  and  easy 
one,  requiring  the  use  of  no  costly  materials.  He  was 
convinced  himself  that  the  artificial  produd  was  identical 
with  the  natural  alizarine  of  madder,  the  only  difference 
being  that  the  former  was  generally  contaminated  with 
some  impurity  which  prevented  its  crystallising  easily. 
Purpurine  was  not  formed  along  with  alizarine,  as  had 
been  supposed.  He  also  exhibited  to  the  meeting  some 
specimens  of  Turkey-red  dyed  with  artificial  alizarine, 
which  had  been  sent  to  him  by  Mr.  Perkin,  and  stated 
that  the  latter  had  already  manufadured  several  tons  of 
the  new  produd. 

In  connedion  with  this  subjed  Dr.  Schunck  referred  to 
a  notice  contained  in  the  Chemical  News  (voh  xxi.,  p.  81), 
giving  an  account  of  a  process  for  preparingpure  alizarine 
from  Turkey-red  dyed  cotton.  The  author,  M.  Schiitzen- 
berger,  does  not  state  that  the  process  is  new,  though  he 
seems  to  claim  it  as  his  own.  Almost  the  same  process 
was,  however,  described  many  years  ago  by  Dr.  Schunck, 
who  claims,  indeed,  to  have  been  the  first  to  point  out  that 
Turkey-red,  madder  pink,  and  all  the  finer  madder  colours 
are  simply  compounds  of  alizarine  and  fatty  acids  with 
bases.  The  experiments  on  which  this  conclusion  was 
founded  were  described  in  the  edition  of  “Ure’s  Didionary 


of  Arts,”  published  in  1859,  under  the  heads  of  “  Madder  ” 
and  “  Turkey-red,”  but  the  experiments  themselves  were 
made  at  a  much  earlier  date. 

(To  be  continued.) 


NOTICES  OF  BOOKS. 


A  Dictionary  of  Scientific  Terms.  By  P.  Austin 
Nuttall,  LL.D.,  Editor  of  “  The  Classical  and 
Archaeological  Didionary,”  “  Standard  Pronouncing 
Didionary,”  and  numerous  educational  works.  London  : 
Strahan  and  Co.,  1869.  8vo. ;  pp.  325. 

The  objed  of  this  work  is  “  to  render  the  language  of 
science  intelligible  not  only  to  the  professional  student 
but  to  the  general  reader.”  It  has  been  specially  ar¬ 
ranged  with  a  view  to  educational  purposes,  and  to 
further  the  working  of  the  revised  code  which  was  framed 
a  short  time  ago  by  the  Committee  of  the  Council  for 
Education.  Dr.  Nuttall’s  book  is  dedicated  “  By  special 
permission  to  the  Right  Honourable  Robert  Lowe,  Chan¬ 
cellor  of  Her  Majesty’s  Exchequer,  and  the  eloquent 
representative  of  University  College  (sic?),  London.” 
Now,  the  Right  Honourable  Robert  Lowe  is  not  only 
Chancellor  of  Her  Majesty’s  Exchequer,  but  Master  of 
Her  Majesty’s  Mint,  and  in  these  combined  capacities  he 
is  at  this  moment  preparing  a  Bill  to  consolidate  and 
amend  the  laws  relating  to  the  coinage  and  the  Mint. 
With  such  a  subjed,  what  can  be  more  natural  than  that 
he  should  turn  for  some  piece  of  technical  or  scientific 
information  to  the  work  so  recently,  and  “  by  special 
permission  ”  dedicated  to  him,  and  of  which  it  may  be 
reasonable  to  suppose  he  possesses  an  elaborately  bound 
and  large-paper  copy  ?  He  seeks  for — what  shall  we  say  ? 
— metals,  as  most  apropos  to  his  new  position,  and  at 
page  17  of  the  introdudion,  he  reads,  “A  few  of  the  prin¬ 
cipal  metals  are  here  given  in  alphabetical  order: — 


Antimony. 

Copper. 

Manganese. 

Silver. 

Arsenic. 

Gold. 

Mercury. 

Steel. 

Bismuth. 

Iridium. 

Nickel. 

Tin. 

Black-lead. 

Iron. 

Ochre. 

Tungsten. 

Brass. 

Lead. 

Pewter. 

Zinc.” 

Cobalt. 

Magnet. 

Platinum. 

“  I  had  no  idea,”  muses  the  Right  Honourable  gentle¬ 
man,  “  that  black-lead  and  ochre  were  reckoned  among 
the  principal  metals,  but  science  is  making  wonderful 
strides  now-a-days.”  Next  he  specialises,  and  turns  to 
gold,  silver,  copper.  Gold  is  found  to  be  “the  most  valu¬ 
able  and  dudile  of  all  the  metals,  and  is  used  by  all 
civilised  nations  as  a  standard  of  value  it  “  unites  with 
most  other  metals,  and  with  sulphur,  ammonia,  &c.” 
“  Silver  is  one  of  the  fifty-five  simple  or  elementary 
bodies,  and  included  in  the  sub-division  termed  metals 
nearly  white.”  “  The  ores  of  copper  are  very  numerous, 
the  principal  being  sulphuret  of  copper  and  iron  (iron 
pyrites),  and  sulphuret  of  copper  (nitrous  copper  ore).” 
Let  us  sincerely  hope  (and,  if  necessary,  memorialise  the 
Right  Honourable  gentleman  on  the  subjed)  that  Mr. 
Lowe  will  not  ordain  this  the  text-book  of  the  Treasury, 
will  not  have  it  employed  by  candidates  for  Civil  Service 
appointments,  will  not  get  up  his  chemistry  and  metal¬ 
lurgy  and  general  science  from  it.  Now,  if  a  new  or 
modified  code  of  taxes  were  framed  on  its  authority,  we 
do  not  know  what  would  become  of  us,  had  we  not  Dr. 
Playfair  in  the  House  to  see  fair  play  in  regard  to  all  that 
relates  to  scientia  immutabilis. 

Now  we  fully  recognise  and  admit  the  difficulty  and 
labour  of  compiling  such  a  work  as  that  before  us.  We  wish 
to  make  every  allowance  for  this  difficulty,  and  we  assure 
Dr.  Nuttall  we  would  always  rather  praise  than  blame. 
If  his  soul  be  in  law  or  literature,  while  his  body,  for  the 
time  being,  is  in  science  (like  the  man  in  the  old  Spanish 
song  whose  body  was  in  Segovia  while  his  soul  was  in 
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Madrid),  we  have  the  more  sympathy  for  him.  He  has 
told  us  in  the  preface  that  “  occasional  omissions  or 
oversights  may  possibly  be  discovered,”  and  he  has  asked 
“  every  indulgence  from  a  generous  public.”  We  will 
respebt  this  ;  it  may  be  thought  we  have  been  seeking 
omissions  and  errors  ;  now  on  our  word  of  honour  we 
will  open  the  book  several  times  at  random,  with  our 
eyes  shut,  and  thereupon  criticise  without  favour  and  with 
our  eyes  open.  Crater,  the  mouth  of  a  volcano.  In 
astrology ,  a  constellation  in  the  southern  hemisphere. 
Cretinism  a  species  of  idiotism  with  which  the  goitrous 
inhabitants  of  the  alpine  valleys  are  afflidted.”  Fluoric 
Acid  =  3  atoms  of  fluorine  +  1  of  boron,  equiv.  66-g8.” 
(The  last  example  p.  154,  left-hand  column).  “  Chloride 
of  Potash,  a  valuable  compound  prepared  by  passing 
chlorine  gas  into  a  mixture  of  1  lb.  of  caustic  lime,  and 
1  lb.  of  potash,  with  8  lbs.  of  water.”  O  !  Dr.  Nuttall, 
hard  worker  and  earnest  though  )rou  may  be,  we  must 
tell  you  that  this  is  not  the  science  of  to-day.  We  do  not 
quote  Werner  for  geology,  Hoblyn  for  chemistry,  Howard 
for  meteorology,  Craig  for  mathematics,  or  “  the  intelli¬ 
gent  author  of  “  The  Traveller’s  Remembrancer,”  for 
anything  whatsoever.  We  neither  know  their  names,  nor 
recognise  their  authority.  We  do  not  use  such  terms  as 
hydroguret,  electrology,  fluate  of  lime ,  hydropneumatic , 
physicologist,  no  do  we  include  hydrostatics  in  hydro¬ 
dynamics  (p.  184).  This  is  partly  the  science  of  another 
age,  partly  the  science  of  no  age  at  all. 

And  now,  before  leaving  the  work,  let  us  return  once 
more  to  the  introduction.  It  is  headed  by  what  we  sup¬ 
pose  is  the  key-note  of  the  work,  the  phrase  which  Colonel 
Newcome  loved  to  quote,  which  the  Padre  Cura  of 
Guadarrama  persisted  in  attributing  to  Cicero,  and  which 
comes  to  most  of  us  at  an  early  age  via  the  latin  grammar, 
and  the  syntax  therein,  and  the  troublesome  nominative 
to  the  verb  : — 

“  Didicisse  fideliter  artes 
Emollit  mores,  nec  sinit  esse  feros.” 

But  why  has  our  author  omitted  the  “  IngenuasV'  Injured 
shade  of  Ovid,  you  have  our  sympathy.  Are  not  the  arts 
of  which  he  treats  ingenuous  ?  We  feel  bound  to  confess 
that  they  could  not  be  learnt  faithfully  from  the  work 
before  us  if  they  were,  so  perhaps  it  is  as  well  to  maim 
the  lines  altogether ;  and  we  would  further  (with  apologies 
to  the  reader)  state  that  the  learning  of  the  arts,  especially 
those  appertaining  to  the  extracts  given  above,  out  of  this 
book  has  quite  a  reverse  effeCt  to  that  conveyed  by  the 
Ovidian  maxim,  for  it  makes  us  exceedingly  ferus.  Not 
far  removed  from  “  Didicisse,  &c.,”  in  the  Latin  grammar, 
our  author  may  remember  another  phrase,  which  he  may 
be  inclined  to  say  to  us  after  perusing  the  above  remarks  : 
“Vos  damnastis;  [quasi  die  at  prseterea  nemo  ”)  but  we 
assure  him  in  this  case  the  nominative  of  the  pronoun 
need  not  be  expressed  ;  it  is  not  we  alone  who  have  con¬ 
demned  ;  we  must  say  Damnaverunt  without  the  pronoun, 
and  we  regret  it  for  his  sake. 


MISCELLANEOUS. 


The  Royal  Society. — The  president  gave  the  first 
soiree  of  the  season  on  Saturday  evening  last  at  Burlington 
House.  There  was  a  large  attendance  of  visitors,  and  a 
number  of  objects  of  scientific  interest  were  exhibited.  Mr. 
Browning’s  display  included  an  improved  large  automatic 
eleCtric  lamp,  in  which  the  carbon  points  are  drawn 
asunder,  and  their  distance  regulated  solely  by  the  force 
of  the  eleCtric  current  employed  ;  transparent  stereograms 
on  glass,  of  a  globe  of  the  planet  Mars  ;  water-colour 
drawing  of  Jupiter,  exhibiting  the  ochreish-yellow  or  tawny 
belt,  now  visible  near  the  equator  of  the  planet;  arrange¬ 
ment  of  spark  condenser,  in  connection  with  a  condenser 
in  box  to  take  the  Leyden  jar,  the  upper  part  to  unscrew 
and  pack  in  lid  of  box — the  advantages  are  perfect  insula¬ 


tion,  large  surface  in  small  space,  freedom  from  liability 
to  fraCture,  portability  ;  bright  cross  micrometer  for 
measuring  the  position  of  lines  in  faint  speCtra  ;  by  using 
this  instrument  only  the  cross  is  seen  illuminated,  and 
the  light  of  the  speCtrum  is  unimpaired  ;  speCtrum  of  pure 
gold,  shown  in  a  chemical  spectroscope,  this  instrument 
has  been  arranged  specially  for  use  in  a  laboratory,  the 
prism  is  provided  with  a  very  closely  fitting  cover,  and 
the  prism  can  be  removed  from  the  plate  and  a  prism  of 
any  other  substance  introduced  instead,  for  the  conveni¬ 
ence  of  taking  refractive  indices  and  dispersive  powers. 
The  India  Rubber  Company  showed  the  Leclanche  battery. 
The  vacuum  tubes  shown  by  Mr.  Apps  attracted  consider¬ 
able  attention.  Mr.  Ladd  showed  his  new  form  of  eleCtric 
lantern  recently  described  in  these  columns.  This  maker 
also  showed  a  new  form  of  micro-speCtroscope.  Mr.  W. 
Chandler  Roberts,  the  chemist  to  the  Mint,  exhibited 
remarkable  specimens  of  eleCtro-deposited  iron,  prepared 
by  M.  Jacobi,  of  St.  Petersburg,  and  himself.  The 
metal  is  sufficiently  hard  to  scratch  glass.  The  applica¬ 
tion  of  hard  iron  plates  for  printing  purposes  was  illustrated 
by  some  extremely  fine  proofs.  This  material  possesses 
great  advantages  as  an  art  material.  Specimens  of 
eleCtro-iron  converted  into  steel  were  also  shown. 


CHEMICAL  NOTICES  FROM  FOREIGN 

SOURCES. 


Under  this  heading  will  be  found  an  encyclopaedic  list  of  chemical 
papers  published  abroad  during  the  past  week ,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices ,  will,  therefore,  be  equivalent  to  an  English  edition  0 
the  “  Jahresberichte." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Comptes  Rendus  des  Seances  de  VAcademie  des  Sciences,  February  21, 

1870. 

This  number  contains  the  following  original  papers  and  memoirs 
relating  t®  chemistry  and  allied  sciences  : — ■ 

Cause  of  the  Elecftro-Capillary  Currents  in  the  Bones, 
Nerves,  and  Brain. — E.  Becquerel.  —  A  physiologico-physical 
treatise. 

Synthesis  of  Aromatic  Acids. — A.  Wurtz. — The  substance 
mainly  described  in  this  paper  is  dibenzyl-carboxylic  acid,  C15H14Oa, 
obtained  by  the  aCtion  of  sodium  upon  chloride  of  benzyl  and  chlor- 
oxycarbonic  ether,  according  to  the  following  formula  : — 

*(C7H7C1)  +  C0{g|c  H  }■  +3Na=3NaCl  +  H  +  C14H13— CO,.C,H4. 

This  acid  is  almost  insoluble  in  cold  water,  somewhat  soluble  in 
boiling  water,  and  very  readily  soluble  in  alcohol  and  ether.  It  is  a 
solid  substance  ;  it  fuses  at  84°;  at  a  very  high  temperature,  it  boils, 
and  distils  over  without  alteration.  The  salts  of  this  acid  crystallise 
with  difficulty;  the  calcium  salt  yields,  when  submitted  to  dry  dis¬ 
tillation  along  with  excess  of  lime,  a  mixture  of  dibenzyl  and  stilben. 

*  Stability  of  the  Normal  Propylic,  Butylic,  and  Amylic 
Alcohols,  considered  as  Chemical  Species  (Especes  Chimiques). 
— J.  Pierre  and  E.  Puchot. — The  authors  have  studied  chiefly — The 
temperature  of  ebullition  ;  the  specific  gravity  at  o°,  and  at  various 
other  temperatures  ;  the  index  of  refraction  at  one  and  the  same  tem¬ 
perature  ;  and  the  aCtion  of  polarised  light  of  the  substances  just 
named.  The  results  are  given  in  the  shape  of  tabulated  forms. 

Report  on  the  Labours  Concerning  Ozone. — Aug.  Houzeau. — 
From  this  very  lengthy  paper,  we  quote  an  almost  unknown  faCt— -viz., 
that,  as  far  back  as  the  year  1785,  Dr.  van  Marum,  at  Haarlem,  noticed 
that  oxygen  was  curiously  modified  after  it  had  been  submitted  for  some 
time  to  the  passage  of  eleCtric  sparks.  He  proved  that  the  gas  thus 
aCted  upon  oxidised  mercury  very  rapidly  at  the  ordinary  temperature 
of  the  air  ;  and  he  also  particularly  noticed  the  peculiar  odour  the  gas 
had  acquired.  The  author  quotes  the  following  new  method  for  the 
preparation  of  ozone  : — Binoxide  of  barium  is  treated  for  this  purpose 
with  sulphuric  acid  ;  the  oxygen  given  off  is  strongly  ozonised.  It  is 
also  observed  that  the  presence  of  ozone  in  air,  although  very  probable, 
has  not  been  hitherto  undeniably  proved,  while  the  presence  in  air  of 
various  other  substances,  among  these,  hyponitric  acid,  cannot  be 
denied  ;  and  a  great  difficulty  arises  from  the  similarity  of  the  reactions 
with  the  same  reagents  exhibited  by  these  bodies.  This  paper  is  a 
complete  monograph  on  ozone. 
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Researches  on  the  Artificial  Digestion  of  Amylaceous 
Matter  by  the  Aid  of  Maltine. — L.  Contaret. — Maltine  is  obtained 
from  barley-malt  by  steeping  that  substance  in  tepid  water.  The 
substances  thus  extracted  from  malt,  and  colledtively  called  maltine, 
or  vegetable  diastase,  has  been  applied  by  the  author  for  experi¬ 
menting  upon  starchy  substances,  and  converting  these,  at  about  38°, 
and  under  the  influence  of  water,  into  dextrine  and  sugar  (glucose). 
The  author’s  maltine  is  very  similar  to,  if  not  identical  with,  the 
much-vaunted  malt  extradt. 

Method  adopted  by  the  late  L.  Foucault  to  Recognise 
whether  the  Surface  of  a  Mirror  is  Rigorously  Parabolic. — 
A.  Martin. 

A  New  Kind  of  Thermometer. — A.  Lamy. — Some  time  ago,  this 
author  proposed  a  pyrometer  based  upon  the  dissociation  of  carbonate 
of  lime ;  he  now  proposes  to  apply  ammoniacal  chloride  of  calcium, 
which  gives  off  ammonia  at  low  temperatures,  The  instrument  is  to 
be  connected  with  a  manometer,  which  will  record  the  temperature. 
The  contrivance  is  to  be  especially  adapted  to  record  the  tempera¬ 
ture  at  different  depths  uuder  the  surface  of  the  soil.  M.  E.  Becquerel 
and  others  very  properly  observe  that  better  and  far  more  accurate 
means  for  accomplishing  this  purpose  exist  already,  and  are  daily 
successfully  employed. 

Some  Observations  on  the  Diamond  Found  at  Dlasch- 
kowitz  (Bohemia). — A.  Schafaritz. — In  order  to  settle  all  doubt 
about  the  true  nature  of  this  diamond,  the  author  has  burned,  in 
a  current  of  oxygen,  and  with  suitably-arranged  apparatus,  a  sufficient 
quantity  of  this  stone  to  prove  that  it  is  completely  consumed, 
yielding  only  carbonic  acid.  We,  moreover,  learn  from  this  paper 
that  the  geological  conditions  of  the  locality  where  this  stone  has 
been  found  bears  a  great  resemblance  to  the  geological  conditions  of 
that  portion  of  the  Brazil  where  diamonds  are  constantly  sought  for. 

Combination  of  the  Hydracids  with  Bromated  Ethylen  and 
Propylen. — M.  Reboul. 

Adtion  of  the  Haloids  in  Free  State,  and  of  some  Chlorides, 
upon  Glucose. — A.  Colley. — After  referring  to  the  adtion  of  the 
haloids  upon  anhydrous  glucose  at  a  high  temperature  (8o°  to  1120), 
and,  also,  after  having  mentioned  the  influence  of  water  and  the 
adtion  of  hydrochloric  acid  upon  glucose,  the  author  describes,  at 
great  length,  the  adtion  of  chloride  of  acetyl  upon  this  substance  when 
placed  in  a  sealed  tube ;  the  result  is  the  formation  of  acctochlorhy- 
drose,  a  solid  body  capable  of  crystallising,  insoluble  in  water,  and 
soluble  in  alcohol,  ether,  and  chloroform.  On  being  submitted  to  ele¬ 
mentary  organic  analysis,  results  were  obtained  leading  to  the  formula 
CflH7(C2H30)40ACl.  Its  mode  of  derivation  from  glucose  is  repre¬ 
sented  by — 

C6H1208  +  5C2H30Cl  =  C#H7(CaH30)4Cl  +  C2H40,+4HCl. 

This  formula  is  exadtly  reproduced  from  the  original. 

A  New  Phosphated  Compound. — L.  Darmstadter  and  A. 
Henninger. — While  causing  an  ethereal  solution  of  phosphuretted 
hydrogen  to  adt  upon  chloride  of  cyanogen,  the  authors  have  ob¬ 
tained — 

(CN 
P  C2H, 

(h 

a  solid  substance,  crystallising  in  rhombic-shaped  crystals,  fusing  at 
about  50°,  and  volatilised  without  decomposition.  This  cyanethyl- 
phosphide  is  readily  soluble  in  water,  alcohol,  and  ether,  and  its  forma¬ 
tion  is  elucidated  by — 

CNCl  +  PHs  +  (C2H5)20  =  CNPH(C*H4)  +  HCl  +  C2Hi.OH. 

Chemical  and  Therapeutical  Researches  of  the  Thermo- 
Mineral  Water  of  the  Solfatara  of  Pouzzoles  (Italy). — S.  De 
Luca. — This  mineral  spring,  met  with  near  Naples,  is  remarkable 
for  containing  arsenic,  free  sulphuric  acid,  and  a  number  of  other 
substances,  amounting,  per  litre,  to — Sulphuric  acid  (calculated  in 
anhydrous  state),  1-473  grms. ;  chlorine,  0-0085;  protoxide  of  iron, 
o-no5  ;  lime,  o-ioi  ;  magnesia,  0-0225  ;  potassa,  o,oi7  ;  ammonia,  0-0135  ; 
alumina,  0-335  ;  silica,  0-315  ;  soda,  manganese,  arsenic,  and  nitro- 
genised  organic  matter,  traces.  As  regards  the  presence  of  arsenic, 
the  author  states  that  the  volcanic  fumarola,  close  to  the  spring,  yields 
vapours  among  which  the  presence  of  sulphide  of  arsenic  is  readily 
made  visible,  by  holding,  for  a  moment,  any  cool  substance,  even  paper, 
at  the  place  whence  they  exude  to  obtain  crystals  of  sulphide  of 
arsenic.  This  water  yields,  on  evaporation,  excellent  alum,  and  is 
therapeutically  applied,  internally  as  well  as  externally.  The  tem¬ 
perature  is  not  mentioned. 

February  28,  1870. 

This  number  contains  the  following  original  papers,' and  memoirs 
relating  to  chemistry  and  allied  sciences  : — 

Modifications  Produced  by  Magnetism  in  the  Light  Emitted 
by  Rarefied  Gases  Enclosed  in  so-called  Geissler  Tubes. — Rev. 
A.  Secchi,  S.J. 

New  Studies  on  Propylic,  Butylic,  and  Amylic  Aldehydes.— 
I.  Pierre  and  E.  Puchot.— Pure  propylic  aldehyde  is  a  limpid,  colourless 
liquid,  boiling  at  46°;  it  emits  a  suffocating  odour;  is  so  prone  to 
oxidation,  that  it  is  difficult  to  obtain  it  free  from  propionic  acid; 
reduces  nitrate  of  silver  readily ;  sp.  gr.  at  o°,  0-8327,  at  320,  07906. 
Butylic  aldehyde  is  also  a  limpid,  colourless  liquid,  which  readily 
reduces  salts  of  silver,  and  boils  at  62°;  sp.  gr.  at  o°,  0-8226,  at  27-75°, 
0-7919.  Amylic  aldehyde,  also  a  liquid,  boils  at  92-5°,  and  is  very 
readily  converted,  by  oxidation,  into  valerianic  acid ;  sp.  gr.,  at  0°, 
0-822,  at  4-34°,  0779. 

Determination  of  the  Form  of  Our  Globe  by  Experimental 
Means. — G.  Lambert. 


Note  on  the  Physical  Condition  of  Bodies. — F.  Lucas. — Both 
these  papers  are  physico-mathematical  essays. 

Observations  made  of  a  Meteorite  at  the  Observatory  at 
Paris. — MM.  Wolff,  Adre,  and  Capitanes. — A  cencise  account  of  a 
meteorite  seen  on  the  26th  of  February  last,  at  9-35  p.m. 

Foucault’s  Method  of  Autocollimation,  and  its  Application 
to  the  Study  of  Parabolic  Mirrors. — A.  Martin. 

Divers  Orders  of  Spedtra  of  the  Simple  Bodies. — Dr.  Dubrun- 
faut. 

Solution  of  Reducing  Gases  by  Molten  Iron  and  Carburets 
of  Iron  when  in  Liquid  State  by  Fusion. — H.  Caron. — The  author 
of  this  paper  states  that  the  spirting  of  fused  cast-iron  is  not  due,  as 
has  been  stated  by  M.  H.  St.  Claire-Deville,  to  the  solution  (or  ab¬ 
sorption)  of  certain  gases  in  these  metals  while  at  a  high  tempera¬ 
ture,  but  is  the  result  of  a  peculiar  readtion  which  continues  until  the 
metal  is  completely  solidified.  M.  H.  St.  Claire-Deville  replies  that, 
whether  the  gas  be  oxide  of  carbon  or  hydrogen  mixed,  or  whether  it 
be  oxide  of  carbon  only,  it  is  the  gas  which  causes  the  spirting,  and 
often  even  the  projection,  of  large  quantities  of  molten  metal  to  great 
distances. 

Oxidation  of  Iron. — F.  C.  Calvert. — This  paper  contains  a  full 
description  of  a  series  of  experiments  made  with  the  view  to  establish 
precisely  the  causes  of  and  conditions  under  which  iron  rusts.  The 
author  comes  to  the  conclusion  that  the  carbonic  acid,  as  well  as  the 
watery  vapour,  coutained  in  the  atmosphere  concur  jointly  in  causing 
iron  to  rust.  Prof.  Chevreul  makes  the  following  observations  on 
this  subjedt: — Claude  Bourdelin  was  the  first  who  observed  (in  1683) 
that  ammonia  is  formed  when  aerated  water  aCts  upon  steel.  In  1720, 
E.  F.  Geoffroy  found  that  iron  rust  formed  in  the  air  contains  mois¬ 
ture  and  ammonia.  Vanquelin  found  ammonia  in  the  specks  of  rust 
formed  upon  a  chopper,  of  which  it  was  suspected  that  it  had  been 
used  for  murdering  somebody;  the  presence  of  ammonia  in  iron 
rust  should,  therefore,  be  cautiously  dealt  with  in  medico-legal  ques¬ 
tions.  According  to  Dr.  Calvert,  pure  iron  does  not  decompose  pure 
water  at  the  ordinary  temperature  ;  and  if  this  is  correct,  the  faCt 
observed  by  Prof.  Chevreul,  that  the  white  hydrated  protoxide  of  iron 
decomposes  water,  becomes  more  interesting. 

Dissociation  of  Ammoniacal  Compounds. — F.  Isambert. — The 
author  describes  a  series  of  experiments  made  with  anhydrous  double 
salts  of  ammonia,  zinc,  and  cadmium  sulphates,  and  the  dissociation  of 
these  by  heat  (ioo°),  aided  by  vacuum.  The  general  conclusion  arrived 
at  by  the  author  is  that,  by  the  aCtion  of  ammonia  gas  upon  the 
chlorides  or  sulphates  of  the  metals  alluded  to,  there  is,  independently 
of  the  chemically-combined  ammonia,  some  of  that  gas  absorbed  in 
the  same  manner  as  charcoal  is  capable  of  doing.  The  compound 
CdOSOa,3NH3  is  to  be  considered  as  madeupof  (Cd0S03,NHs)2NH3. 

Aurora  Borealis  and  other  Meteorological  Phenomena  Seen 
and  Observed  in  Piedmont  on  January  3rd,  1870. — Rev.  P.  Denza, 


Cosmos,  February  26,  1870. 

The  Newton-Pascal  Forgeries. — The  forger  of  these  and  other 
documents  (a  number  of  27,000,  only  taking  into  account  those  pur¬ 
chased  by  M.  Chasles,  who  paid  £5600  for  the  same)  is  now  on  his 
trial  before  one  of  the  tribunals  of  Paris. 

Discovery  of  Coal  in  the  Brazil. — R.  von  Brause  states  that  he 
has  discovered  coal  of  very  good  quality  in  the  Province  of  Santa 
Catharina,  near  Ararangua.  The  seam  which  crops  out  has  been  ex¬ 
plored  for  a  distance  of  some  30  miles,  and  found  to  be  of  an  average 
thickness  of  1  metre.  This  coal  has  been  thoroughly  tested  and  ana¬ 
lysed  by  Dr.  Netto,  of  Rio  de  Janeiro,  and  is  interesting  as  one  of 
the  very  few  instances  of  a  true  coal  occurring  in  a  recent  geological 
formation,  although  in  the  United  States  and  in  Hanover  (on  the  very 
borders  of  the  Netherlands),  two  or  three  such  occurrences  are  on 
record.  The  coal  here  alluded  to  is  an  excellent  quality  of  gas  coal. 

Curious  Instance  of  Spontaneous  Combustion  of  the  Human 
Body. — Dr.  Bertholle. — This  paper  relates  a  duly  authenticated  casa 
of  this  rare  phenomenon.  The  vidtim,  a  woman  aged  37  years,  was 
a  confirmed  drunkard.  Many  of  our  readers  will  recolledt,  perhaps, 
that  Prof.  Liebig  wrote  a  paper  on  this  subjedt  some  years  ago,  when 
the  medico-legal  question  arose  concerning  the  death  of  a  noble  lady 
in  Germany. 

Phosphide  of  Calcium  Applied  to  Life-Buoys.— F.  Silvas.— 
Experiments  have  been  made  at  Toulon  to  try  to  attach  to  life-buoys 
another  floating  body  provided  with  phosphide  of  calcium,  which,  on 
becoming  wet,  gives  off  spontaneously  combustible  phosphuretted  hy¬ 
drogen,  thus  emitting  light  to  guide  the  man  who  might  have  fallen 
overboard  and  be  in  search  of  the  life-buoy. 


Revue  Hebdomadaire  de  Chimie,  February  17,  1870. 

Modifications  in  the  Mercurial  Air-Pump. — Messrs.  Alverg- 
niat,  Freres. — The  improvement  here  alluded  to  cannot  be  well  under¬ 
stood  without  reproduction  of  the  cut;  but  there  is  no  doubt  that 
this  modification  will  soon  be  generally  adopted,  since  it  greatly  aids 
the  efficiency  of  this  apparatus. 

Quality  of  the  Kerosen  Oil  as  Met  with  and  Sold  at  New 
York. — C.  J.  Chandler. — The  first  portion  of  a  report  to  the  Imperial 
City’s  Board  of  Health  on  this  subjedt. 

Carbonisation  of  Dry  (Non-Caking)  Coal.' — E.  Pericot  and 
T.  Appolt. — This  paper  is  a  first  instalment  on  the  means  by  which 
/  coke  of  good  quality  may  be  made  from  houille  maigre — that  is  to  say 
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non-caking  coal.  This  property  may  be  due  to  either  excess  of  carbon 
(as  in  anthracite),  excess  of  oxygen  (as,  for  instance,  in  the  coal  from 
Saarbriick,  which  contains  17  per  cent  of  that  element),  or  to  excess 
of  ash  (as,  for  instance,  the  Boghead  and  some  other  Cannel  coals) ; 
but,  as  regards  the  latter,  there  are  other  causes  in  play  for  preventing 
them  from  caking,  and,  among  these,  the  water  they  contain  in  a 
peculiar  manner. 

February  24, 1870. 

This  number  contains  the  continuation  of  the  following  original 
papers : — 

Quality  of  the  Kerosene  Oil  as  Sold  at  New  York. — Prof.  C.  J. 
Chandler. — The  specific  gravity  of  the  native  petroleums  varies  from 
0773  to  o-gio;  and  the  average  composition  of  crude  Pennsylvania 
petroleum  is,  in  xoo  parts — Gazoline  (sp.  gr.,  0744),  10  parts-;  naphtha 
(sp.  gr.,  0752),  10  parts;  oils  fit  for  burning  and  lubrication,  76  parts, 
varying  in  sp.  gr.  from  0-844  to  0760.  The  paper  further  contains 
a  large  amount  of  information  concerning  the  American  regulations 
for  the  sale  and  testing  of  petroleum,  and  gives  a  tabulated  review  of 
the  composition  of  some  specimens  of  kerosen  sold  at  New  York,  from 
which  it  appears  that  some  kinds  contain  no  less  than  90  per  cent  of 
the  very  volatile  oils,  while  in  other  instances,  again,  the  quantity  of 
the  latter  is  nil. 

Carbonisation  (Coke  Manufacture)  of  Non-Caking  Coal. — 
The  main  point  here  brought  forward  is  the  well-known  washing 
process,  whereby  the  earthy  constituents  of  the  coal  are  removed,  and, 
having  become  decreased  in  quantity,  admit  of  the  agglomeration  of 
the  organic  matter  when  heat  is  applied.  The  admixture  of  a  good 
quality  of  caking  coal  is  advocated  for  obtaining  coke  from  anthracite. 

Holtz’s  EleCtrical  Machine. — '1.  T,  Mene. — This  complete  de¬ 
scription  of  this  machine,  as  improve^  Lj  ....  Jouchotte,  is  accompanied 
by  a  couple  of  woodcuts. 


Annates  de  Chimie  et  de  Physique,  January,  1870. 

This  number  contains  only  two  original  memoirs  ; — 

Estimation  of  Carbon  in  Cast-Iron, Wrought-Iron,  and  Steel. 
M.  Boussingault. — The  paper,  a  lengthy  essay  on  this  subject,  opens 
with  the  quotation  of  the  results  of  an  analysis  of  white  cast-iron 
smelted  with  charcoal  at  Medellin,  in  New  Grenada.  In  100  parts, 
this  substance  contained : — Combined  graphite,  4-40 ;  silicium,  075  ; 
phosphorus,  0-07  ;  sulphur,  traces  ;  nitrogen,  0-0118 ;  manganese,  0-84  ; 
chromium,  1-95;  vanadium,  traces;  iron,  92-50.  The  paper  contains 
the  following  sections,  headed — Attacking  iron  by  the  dry  process — i.e., 
with  bichloride  of  mercury  ;  attacking  iron  by  the  wet  process ;  estima¬ 
tion  of  carbon  in  cast-iron,  wrought-iron,  and  steel. 

Temperature  of  Flames,  and  on  Dissociation. — E.  Vicaire. — 
This  is  the  first  instalment  of  a  lengthy  memoir  on  this  subject,  accom¬ 
panied  by  several  engravings. 

February,  1870. 

This  number  contains  continuation  and  end  of  last-named  memoir, 
and— 

Migration  of  Nitrogen  during  the  Process  of  Beet-Root 
Sugar  Manufacture. — A.  Renard. 

Optical  and  Crystallographical  Researches  on  the  Clino- 
Rhombic  Form  of  Tungsten. — M.  des  Cloizeaux. 

Simultaneous  Estimation  of  Carbon,  Hydrogen,  and  Nitro¬ 
gen  in  the  Elementary  Analysis  of  Organic  Substances. — Th. 
Schlcesing. — This  excellent  memoir  cannot  be  well  understood  without 
the  reproduction  of  the  several  woodcuts  annexed  to  it. 

On  the  EffeCt  Motion  has  upon  the  Vibrations  of  Sound,  and 
on  the  Length  of  the  Wave  of  the  Rays  of  Light. — H.  Fizeau. 

Regulator  for  the  Use  of  Gas  in  Chemical  Laboratories. — 
Th.  Schlcesing. — Cannot  be  usefully  abstracted  without  the  reproduc¬ 
tion  of  the  woodcuts. 

Researches  on  Camphor  and  some  of  its  Derivatives. — H. 
Baubigny. — This  is  the  first  portion  of  a  lengthy  monograph  on  this 
subject,  divided  into  the  following  sections  : — Introduction,  treating 
briefly  on  the  researches  made  on  camphor  by  various  authors;  aCtion 
of  sodium  upon  camphor  ;  aCtion  of  water  upon  sodium  products,  and 
formation  of  borneol ;  aCtion  of  the  bromides  and  iodides  of  the  radicals 
of  the  diatomic  alcohols  upon  the  sodium  derivatives  from  camphor. 


Moniteur  Scientifique,  No.  31 7,  March  x,  1870. 

Contains  the  following  original  papers:  — 

Oil  Refining. — M.  de  Keyer. — This  process  is  equally  applicable 
to  all  fat,  or  fixed  oils.  Take,  for  100  kilos,  of  oil,  600  grms.  of  liquid 
ammonia,  diluted  with  the  same  quantity  of  water ;  the  mixture  is 
vigorously  stirred  for  about  half-an-hour,  and  next  left  quietly  stand¬ 
ing  for  three  days,  care  being  taken  to  keep  the  vessel  containing  the 
mixture  well  closed.  The  oil  having  been  decanted  from  the  sediment 
(which  is  applied  for  soap-making),  is  ready  for  use  after  washing  with 
water  and  filtration. 

Researches  on  Molasses,  and  on  the  Divers  Processes  of 
Sugar  Refining  as  Applied  in  Paris. — Dr.  Dubrunfaut. — A  lengthy 
monograph,  of  interest  chiefly  .to  sugar  refiners. 

Direcft  Application  of  Suint  to  the  Manufacture  of  Cyanides. 

■ — Leon  Sauvage. — In  reference  to  what  was  stated  in  this  periodical 
(see  abstract,  vol.  xxi.,  p.  71),  this  author  writes  to  say  that  he  obtained, 
on  the  30th  of  December,  1864,  a  brevet  d'invention  for  this  invention, 


and  that  this  brevet  is  now  public  property.  The  author’s  obieCt  is  to 
state  that  his  is  the  right  of  priority. 


Journal  fiir  Praktische  Chemie,  No.  18,  1869. 

This  number  contains  the  following  original  papers  and  memoirs  : — - 

Preparation  of  Pure  Titanic  Acid  and  its  Separation  from 
Zirconium  and  Iron. — G.  Streit  and  B.  Franz. — The  first  section 
of  this  paper  is  devoted  to  a  comparative  review  of  the  methods 
hitherto  in  use  for  the  disintegration  and  solution  of  minerals  con¬ 
taining  the  substances  named  above.  The  preparation  of  titanic  acid  by 
the  method  suggested  by  the  authors,  consists  in  fusing  rutile, 
first,  with  three  times  its  weight  of  carbonate  of  potassa  at  a  high 
temperature  in  fire-clay  crucibles.  The  fused  mass  is  poured  out  on 
apiece  of  sheet-iron,  so  as  to  form,  on  cooling,  a  thin  cake;  this  is 
next  ground  to  powder,  and  exhausted  with  water,  and,  after  removal 
of  the  silica,  treated  with  crude  hydrochloric  acid,  no  heat  being  at 
first  applied.  The  several  operations  of  filtration  and  washing  by 
decantation  having  been  got  through,  the  titanic  acid  is  precipitated 
by  means  of  a  mixture  of  acetic  acid  and  dilute  sulphuric  acid,  and 
boiling,  by  the  aid  of  steam,  for  some  ten  hours.  The  separation  of 
j  zirconia  from  titanic  acid  is  discussed  at  great  length  ;  the  authors  ex- 
I  perimented  with  a  solution  containing  4-23  grms.  of  Ti02,  0"i88  of 
FeO,  and  0-062  of  Fe203,  and  added  thereto  the  sulphuric  acid  solution 
of  0-613  grm.  of  zirconia.  To  the  solution  was  then  added  its  own  bulk 
of  acetic  acid,  and  the  liquid  boiled ;  all  the  titanic  acid  was  hereby  pre¬ 
cipitated,  while  iron  and  zirconia  remained  in  solution.  From  the  filtrate 
the  two  latter  substances  were  precipitated  by  ammonia,  and,  after 
having  been  collected  upon  a  filter,  washed,  dried,  ignited,  and  weighed, 
the  iron  was  estimated  in  the  re-dissolved  substance  volumetrically. 

Formation  of  Sulphuretted  Hydrogen  from  Water  and  Sul¬ 
phur.— j.  Meyers. — -While  experimenting  on  the  boiling-point  o  f 
sulphur,  the  author  detected  the  presence  of  sulphuretted  hydrogen  ; 
and  this  induced  him  to  make,  purposely,  an  experiment  whereby 
steam  was  made  to  pass  over  sulphur  kept  boiling  in  a  tube.  A  large 
quantity  of  sulphuretted  hydrogen  was  formed,  and,  simultaneously, 
pentathionic  acid.  The  following  formula  explains  the  process  : — 

i5S  +  ioH20  =  ioH2S  +  5S02=H2S608  +  5H2S  +  5S  +  4H„0. 

This  number  contains  the  notice  that  Dr.  H.  Kolbe  has  been 
appointed  chief  editor  of  this  journal,  which  will  in  future  appear  in 
fortnightly  numbers,  excepting  that  during  the  months  of  August  and 
September  no  issue  takes  place;  but,  exceptionally,  the  journal  will 
be  published  during  these  months  in  the  current  year,  to  make  up  for 
backward  appearance  during  the  first  two  months  of  1870. 


Revue  des  Cours  Scientiftques  de  la  France  et  de  I'Etranger,  February  26 

1870. 

This  number  does  not  contain  any  papers  relating  to  chemistry  or 
sciences  allied  therewith. 


NOTES  AND  QUERIES. 


Removing  Silica. — Can  any  of  your  readers  inform  me  of  a 
practical  mode  of  removing  silica  from  large  quantities  of  carbonate 
of  potassium? — W.  H. 

Colours  and  Pigments. — (Reply  to  “A  Reader,  Church,  near 
Accrington.”) — There  are  not  many  works  on  the  subjedt  you  refer  to. 
One  of  the  best  is  “  Lehrbuch  der  Farben  Fabrikation,  &c.,  &c.,”  von 
T.  G.  Genteb  (Brunswick:  Vieweg  and  Son,  i860).  As  to  the  manu¬ 
facture  of  blood  and  egg  albumen,  you  mean,  of  course,  the  preparation 
of  these  articles  in  dry  state,  fit  for  preservation  ;  and,  for  information 
thereupon,  we  refer  you,  among  other  works,  to  Schiitzenberger’s 
‘Traite  des  Couleurs,”  and  to  Persoz’s  “  Traite  de  l’lmpression  des 
Tissues. 

Distilling  Tar. — Consult  “  Coal,  Petroleum,  and  other  Distilled 
Oils,”  by  Dr.  Gesner  (New  York,  London,  and  Paris  :  Bailliere,  1861 ; 
later  edition  in  1865),  and  “  Industrie  der  Mineraldle  des  Petroleums, 
Paraffins,  und  der  Harze,”  von  H.  Perutz  (Wien,  1868) ;  also  “  Chemical 
Technology,  or  Chemistry  in  its  Applications  to  the  Arts,  &c.” 


MEETINGS  FOR  THE  WEEK. 


Monday,  14th. — Geographical,  8.30. 

-  Medical,  8.  Anniversary. 

-  London  Institution,  4. 

Tuesday,  15th. — Royal  Institution,  3.  Dr.  Rolleston,  on  “  Neryous 
System." 

-  Institution  of  Civil  Engineers,  8. 

Wednesday,  16th. — Society  of  Arts,  8. 

-  Meteorological,  7. 

Thursday,  17th. — Royal  Institution,  3.  Prof.  Odling,  “  Chemistry.” 
-  Royal,  8.30. 

-  Chemical,  8.  W.  H.  Perkin,  “  On  Artificial  Alizarine.” 

Dr.  Divers,  “  On  Combinations  of  Carbonic  An¬ 
hydride  with  Ammonia  and  Water.” 

-  Royal  Society  Club,  6. 

Friday,  iSth.—  Royal  Institution,  8.  Mr.  J.  F.  Bateman,  “  Subway  to 
France.” 

Saturday,  19th. — Royal  Institution,  3.  Mr.  Lockyer,  “  The  Sun.” 
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Similarly,  with  other  chlorine  solutions,  the  following 
mean  numbers  were  obtained  from  eighteen  determina¬ 
tions  : — 


Grms.  of  chlorin 
per  litre  of 
solution. 

*7-00 

0-30 


Iodine  repre¬ 
senting  S02 
destroyed  by  I 
(from  Cl  andKI). 
49-8 

57‘° 


Iodine  repre¬ 
senting  S02 
destroyed  by  Cl. 

44'5 

56-5 


Iodine  repre¬ 
senting  S02 
destroyed  by  Br. 

5r3 

56-9 


REACTION  OF  CHLORINE  ON  SULPHUR 

SALTS.* 


The  following  experiments,  made  some  years  ago  in  the 
laboratory  of  Owen’s  College,  under  the  superintendence 
of  Dr.  Roscoe,  may  be  of  some  interest  as  bearing  on  the 
adtion  of  chlorine  and  its  congeners  on  the  sulphur-acids. 

In  order  to  see  how  far  the  aCtion  of  equivalent 
quantities  of  chlorine,  bromine,  and  iodine  on  the  same 
sulphurous-acid  solution  are  comparable,  solutions  were 
prepared,  one  containing  5  grms.  of  iodine  per  litre,  and 
the  other  such  a  quantity  of  sulphurous  acid  that  a  litre 
represented  about  150  c.c.  of  the  iodine  solution.  The 
exaCt  relation  between  the  two  was  determined  before 
and  after  each  set  of  experiments  ;  and  it  was  found  that 
no  appreciable  alteration  took  place  during  the  duration 
of  any  one  set  of  experiments.  A  solution  of  washed 
chlorine  in  distilled  water  was  also  prepared,  and  kept  in 
the  dark,  and,  when  required,  diluted  with  distilled  water 
to  the  required  strength.  The  stronger  solutions  were 
weighed  out  in  sealed  glass  bulbs,  subsequently  broken 
under  the  surface  of  the  liquids  to  be  added  on. 

(a) .  Known  quantities  of  chlorine  solution  were  added 
to  a  measured  column  of  sulphurous-acid  solution,  the 
latter  being  in  slight  excess.  This  excess  was  then 
titrated  by  the  standard  iodine  solution. 

( b ) .  Cl  solution  was  added  to  potassium-iodide  solution, 
and  the  liberated  iodine  treated  as  the  chlorine  in  (u). 

(c) .  Carried  out  as  (/;),  but  potassium  bromide  used 
instead  of  iodide. 

(d) .  Bromine  liberated,  as  in  (d),  by  Cl  and  KBr;  KI  then 
added,  and  the  iodine  thus  liberated  by  bromine  treated 
as  that  obtained  in  ( b ). 

By  subtracting  from  the  iodine  solution  equivalent  to 
the  sulphurous  acid  used  that  required  for  the  back  titra¬ 
tion,  numbers  were  obtained  representing  the  amount  of 
iodine  solution  equivalent  to  sulphurous  acid  destroyed 
by  chlorine,  bromine,  or  iodine  in  these  experiments. 
Each  determination  was  done  in  duplicate,  frequently  in 
triplicate  ;  and  it  is  noticeable  that,  whilst  the  repetitions 
agreed  remarkably  closely  in  all  cases  where  iodine  aCted 
on  sulphurous  acid,  they  usually  showed  some  little 
divergence  in  the  case  of  bromine,  and  considerably  more 
in  the  case  of  chlorine. 

Care  was  taken  in  all  these  comparative  experiments  to 
have  the  total  volume  of  liquid  in  each  case  as  nearly  as 
possible  proportionate  to  the  quantity  of  chlorine  origi¬ 
nally  employed,  so  that  the  circumstances  of  dilution  in  any 
set  of  experiments  should  be  approximately  uniform. 

The  following  examples  show  the  character  of  the 
numbers  obtained,  the  same  measured  volume  of  chlorine 
solution,  containing  o'88  grms.  of  Cl  per  litre,  being  used 


in  each  instance. 

Iodine  repre- 

Iodine  repre¬ 
senting  S02 
destroyed  by  I 
(liberated  by 

senting  S02 
destroyed  by  I 
(liberated  by 

Cl  and  KBr, 

Iodine  repre¬ 
senting  S02 
destroyed  by 
Cl. 

Iodine  repre¬ 
senting  S02 
destroyed  by 
Br. 

Cl  and  KI). 

and  by  Br  thus 
set  free,  and  KI). 

c.c. 

c.c. 

c.c. 

c.c. 

63*1 

62-8 

6i'6 

627 

62'g 

62-6 

61-3 

62'6 

63-1 

627 

6o'9 

627 

Mean  63-0 

627 

61-3 

627 

The  above  numbers,  calculated  in  each  case  to 
100  parts  of  iodine,  representing  S02  destroyed  by  I 
(Cl  and  KI),  are — 


Iodine  repre- 
Grms.ofCl  senting  S02 
per  litre  of  destroyed  by 
solution.  I  (from  Cl 
and  KI). 


Iodine  repre¬ 
senting  S02  Iodine  repre-  Iodine  repre- 
destroyed  by  senting  S02  senting  SO,2 
I  (from  Cl  and  destroyed  by  destroyed  by 
KBr.andfrom  Cl.  Br. 

this  B  and  KI). 


yoo  ioo'o  —  89^2  io3’o 

o-88  ioo'o  99-5  97-1  gg’5 

070  ioo'o  —  gg'2  gg-g 


It  thus  appears  that  the  aCtion  of  iodine  is  nearly  the 
same,  whether  direCtly  set  free  by  Cl,  or  liberated  by  the 
circuitous  process  of  evolving  bromine  from  Cl  and  KBr, 
and  then  causing  this  bromine  to  aCt  on  KI,  since  the 
numbers  obtained  are  no  more  different  than  might  be 
anticipated  from  the  combined  effects  of  experimental 
errors,  volatility  of  bromine,  &c.  ;  whilst  the  aCtion  of 
bromine  in  the  two  weaker  solutions  appears  to  be  nearly 
the  same  as  that  of  iodine ;  whereas,  in  the  stronger 
solution,  a  larger  quantity  of  S02  is  destroyed  by  bromine 
than  by  iodine.  Lastly,  the  aCtion  of  chlorine  appears, 
in  the  weakest  solution,  to  be  nearly  identical  with  that 
of  iodine,  but,  in  the  stonger  solutions,  differs  consider¬ 
ably  therefrom,  and  this  difference,  unlike  that  in  the 
case  of  bromine,  indicates  a  destruction  of  less  S02  by 
chlorine  than  by  an  equivalent  quantity  of  iodine. 

From  a  similarly-conduCted  series  of  twenty-four  de¬ 
terminations,  the  following  mean  numbers  were  also 
obtained  as  the  relative  actions  of  chlorine  and  iodine 
solutions : — 


Grms.  of  Cl  per 
litre  of  solution. 


Iodine  representing 
SO  destroyed  by  I 
from  Cl  and  KI. 


Iodine  representing 
SOo  destroyed  by  Cl. 


4-40 

2'4I 

1'39 

°'94 


ioo-o 

IOO'O 

IOO'O 

IOO'O 


947 

95*4 

Ir4‘4 

105-4 


Experiments  were  also  performed  with  gaseous  chlorine. 
A  known  weight  of  potassium  dichromate  was  treated 
with  hydrochloric  acid,  in  Bunsen’s  apparatus,  and  the 
liberated  chlorine  led  direCtly  into  a  known  slight  excess 
of  sulphurous-acid  solution,  subsequently  titrated  back 
by  the  standard  iodine.  The  iodine  solution  having  been 
originally  standardised  from  the  amount  of  iodine  set  free 
by  making  the  chlorine  from  a  known  quantity  of  di¬ 
chromate  aCt  on  potassium  iodide,  the  relative  actions  of 
chlorine  and  iodine  were  direCtly  calculable.  In  three 
experiments,  the  following  numbers  were  obtained  : — 


Grms.  of  chlorine 
evolved  per  litre  of 
sulphurous-acid 
solution  employed. 
0-36 
o-33 
o-33 


Iodine  representing 
S02  destroyed  by  I 
(from  Cl  and  KI). 

IOO'O 

IOO'O 

IOO'O 


Iodine  representing 
S02  destroyed  by 
gaseous  Cl. 

iog'8 

H3'o 

II2'8 


It  is  clear,  from  the  above-described  experiments,  that 
the  difference  in  the  aCtion  of  chlorine  and  iodine  does 
not  depend  solely  on  the  strength  of  the  solutions  used. 
Probably  temperature  and  photo-chemical  aCtion  are  also 
concerned. 

Assuming  that  the  aCtion  of  iodine  on  sulphurous  acid, 
under  the  circumstance  experimented  on,  is  always  repre¬ 
sented  by  the  equation  H2S03-f  H204-I2  =  2PII-i-H2S04, 
it  is  evident  that  chlorine  or  bromine  might  cause  the 
destruction  of  more  S02  than  corresponds  to  this  equation, 


*  Nearly  saturated  Cl  solution,  containing,  at  o°,  2'2  vols.  of  Cl  gas  to 
I  1  vol.  of  water. 


*  Read  before  the  Newcastle-on-Tyne  Chemical  Society,  Feb.  24th, 
1870,  continued  from  last  number. 
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if  their  actions  caused  the  formation  of  thionic  acids. 
Thus,  for  tetrathionate,  which,  as  the  preceding  experi¬ 
ments  show,  is  only  slowly  adted  on  by  iodine, 

Tetrathionic  acid. 

7H2SO3  =  H2S406  +  3  H20  -{-3H2SO4. 

But  how  it  happens  that  a  less  quantity  of  S02  is  some¬ 
times  destroyed  by  chlorine  than  by  the  equivalent 
amount  of  iodine  is  more  difficult  to  explain.  Possibly, 
though  this  does  not  seem  a  very  probable  supposition, 
under  the  influence  of  light  or  of  other  unknown  cicum- 
stances,  free  oxygen  may  be  found  which  escapes  without 
exerting  its  due  influence  on  the  sulphurous  acid — 

2H20  +  2Cl2  =  4HCl-f  02. 

That  free  oxygen  in  aqueous  solution  adts  comparatively 
slowly,  at  any  rate  in  the  dark,  on  sulphurous  acid  solu¬ 
tion,  is  shown  by  the  following  numbers  : — A  quantity  of 
saturated  sulphurous  acid  solution  was  largely  diluted  with 
water,  saturated  with  air,  and  kept  in  a  well-closed  opaque 
vessel.  Samples,  taken  from  time  to  time,  indicated  that 
the  oxidising  adtion  of  the  dissolved  oxygen  lasted  a  con¬ 
siderable  time,  eighteen  hours  elapsing  before  the  adtion 
became  negligible;  thus,  a  given  volume  (stoppered  vessel 
containing  about  300  c.c.)  required — 


Immediately  after  mixture 

10  minutes  ,,  ,, 

20  minutes  ,,  ,, 

1  hour  ,,  ,, 

2  hours  ,,  ,, 

18  hours  ,,  ,, 

40  hours  ,,  ,, 


42-3  c.c.  of  iodine  solution. 
40-6  ,,  ,, 

4°  3  > )  >> 

40  o  ,,  ,, 

39'9  „  » 

39  3  >>  u 

39  2  ,1  m 


However,  the  following  experiments  indicate  that,  when 
the  adtion  of  chlorine  or  sulphurous  takes  place  without 
exposure  to  daylight,  the  quantity  of  acid  destroyed  is 
always  in  excess  of  that  due  to  the  equivalent  amount  of 
iodine.  The  previously-described  experiments  were  per¬ 
formed  in  the  diffused  light  of  a  laboratory  ;  but  the  sub¬ 
sequent  ones  were  all  carried  out  in  a  cellar  only  lighted 
artificially — even  the  weighings  of  the  chlorine  solution 
being  performed  there,  in  order  to  avoid  any  possible 
photo-chemical  adtion. 

Weighed  bulbs  of  chlorine  solution  were  broken  under 
known  volumes  of  sulphurous  acid,  diluted  the  instant 
previously  with  warm  or  cold  water,  so  as  to  obtain  vary¬ 
ing  temperatures,  and  similar  determinations  were  made 
by  breaking  chlorine  water  bulbs  under  potassium  iodide 
solution  at  varying  temperatures. 

From  twelve  determinations,  the  following  mean  num¬ 
bers  were  obtained  : — 


Iodine  and 
Sulphurous  acid. 


Chlorine  and 
Sulphurous  acid. 


0> 

u 

-*-» 

a 

u 

<L> 

a, 

a 

<L> 

H 


N 

t 

A 

HH 

w— 1 

i>  «  _ 

1) 

a> 

tn  O  ^ 

Cl.r/2  rQ 
<L> 

U 

D 

>» 

JrcA  ja 

C/3 

u  bOX! 

a 

*H  b£-x> 

■*-» 

<D  G  ^ 

<u 

0)  c 

cl 

•S«  0 

■xl  c  U 

a, 

£ 

•Eg  0 

■X)  C  u, 

C4 

O  u  " 

<0 

O  <D  ^ 

M  S3 

H 

*-  w  s 

T3 

140  104  c.c.  160 

40°  105  „  350 


132  c.c.  100  to  127 
186  ,,  100  to  177 


It  thus  appears  that,  while  variation  of  temperature 
makes  but  little  alteration  in  the  adtion  of  iodine,  it  has  a 
great  influence  on  that  of  chlorine,  the  difference  being 
the  higher  the  temperature,  and  always  indicates  the  de- 
strudlion  of  more  S02  by  chlorine  than  by  iodine. 

To  find  if  the  adtion  of  chlorine  and  iodine  becomes 
identical  at  0°  with  any  strength  of  chlorine  solution, 
bulbs  containing  chlorine  water  of  varying  strengths  were 
broken. 

(a) .  Under  known  volumes  of  sulphurous  acid  solution 
at  the  temperature  of  the  cellar  (viz.,  120  C.  throughout 
this  set  of  determinations). 

(b) .  Under  sulphurous  acid  cooled  to  o°  by  additions  of 
fragments  of  pure  ice  (found  to  have  no  effedt  when  melted 
on  the  iodine  solution). 


(c).  Under  potassium  iodide  at  120  and  at  o# :  the  ob¬ 
tained  at  these  two  temperatures  never  differed  by  more 
than  o*i  c.c.  from  one  another  (out  of  40 — 50  c.c.  used). 

The  following  mean  numbers  were  got  from  thirty-three 
determinations  : — 


Grms.  of 
Chlorine  per 
litre  ot 
solution. 

*7-20 

068 

078 


Iodine  repre¬ 
senting  S02 
destroyed  by 
I  (from  Cl 
and  KI). 
IOO  O 
IOO’O 
IOO’O 


Iodine  repre¬ 
senting  S02 
destroyed 
by  Cl  at 
12°  C. 
lo6'i 
1025 
1037 


Iodine  repre¬ 
senting  SO,2 
destroyed 
by  Cl  at 
oJ  C. 
103-4 

io3’9 

I02’6 


It  thus  appears  that  at  o°  there  is  little  difference 
between  the  adtion  of  a  saturated  solution  of  Cl  and  one 
containing  only  about  one-ninth  of  that  amount. 

These  experiments  would  tend  to  show  that,  when  the 
adtion  of  chlorine  or  sulphurous  acid  takes  place,  not  under 
the  influence  of  light,  a  larger  quantity  of  acid  is  destroyed 
than  corresponds  to  the  equation — 

H2SO3  +  Cl2  +  H20  -  2HCI  +  H2S04, 
this  extra  amount  varying  with  the  temperature,  and, 
possibly,  with  the  strength  of  the  solution  ;  whilst,  if  the 
adtion  takes  place  in  daylight,  the  result  is  so  modified, 
that  sometimes  more,  and  sometimes  less  acid  is  destroyed 
than  that  indicated  by  this  equation.  In  the  case  of 
bromine,  also,  apparently,  there  is  some  irregularity  in  the 
adtion  under  different  circumstances,  as  is  shown  by  the 
non-uniform  results  obtained  on  repetition  of  determina¬ 
tions.  Iodine,  on  the  other  hand,  as  Bunsen  has  shown 
Ann.  der  Chem.  und  Pharm .,  vol.  lxxxvi.,  p.  265),  adts  with 
great  regularity  and  uniformity  in  accordance  with  this 
equation  under  considerably  varied  circumstances,  unless 
a  solution  containing  more  than  0-4  grms.  of  S02  per  litre 
be  used. 


ON  SOME  NEW  SULPHO-COMPOUNDS. 

By  S.  E.  PHILLIPS. 


If  botanists  were  to  exercise  little  or  no  discrimination 
between  natural  and  aberrant  or  monstrous  forms,  we 
should  make  but  little  progress  in  the  very  interesting  but 
difficult  problem  of  botanical  arrangement  and  classifica¬ 
tion.  But  chemists  are  perpetually  giving  us  the  most 
puzzling  problems  ;  and  their  accumulation  has  landed 
us  in  a  jargon  of  types  and  nomenclature  utterly 
bewildering. 

It  is  in  this  way  M.  Schneider  has  just  treated  us  to 
some  new  sulpho-saltic  types.  Hence  the  following  list 
(see  Chemical  News,  vol.  xx.,  p.  264) : — - 


1.  Sulphide  of  silver  and  iron  . 

2.  ,,  ,,  iron  and  sodium . 

3.  ,,  ,,  bismuth  and  sodium  . . 

4.  ,,  ,,  copper  and  potassium 

5.  ,,  ,,  copper  and  sodium  .. 

6.  ,,  ,,  copper,  iron,  and  potassium 

7.  ,,  ,,  copper,  iron,  and  sodium  . . 


Ag2Fe2S4 

Na2Fe2S4 

Na2Bi2S4 

K2Cu8S6 

N  a4Cu6S6 

K2FeCu3S4 

Na2FeCu3S4 


We  thank  him  very  much  for  not  giving  us  the  rational 
types  of  this  curious  assemblage;  whether  they  are  modi¬ 
fied  types  of  water  or  hydrochloric  acid,  or  represent  of 
these  arch-types,  single,  double,  or  multiple  atoms ; 
these  are  curious  points  that  do  not  disturb  an  old  chemist. 
Flence  we  proceed  at  once  to  see  how  far  the  old  views 
and  intelligible  principles  may  cover  the  new  ground. 

The  first  two  would  seem  to  be  the  most  normal  form 
of  sulpho-salts  for  such  feeble  acid-radicals  as  copper  and 
iron.  The  type  is  a  most  familiar  one,  and  has  a  wide 
range  in  mineral  chemistry.  It  is  that  of  the  corresponding 
oxy-ferrates  and  oxy-aluminates — 

M0  +  A1203 
M0  +  Fe203 
MS  +  Fe2S3 
&c. 


*  Nearly  saturated  chlorine  water. 
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No.  3  is  a  simpler  form — NaO  +  Bi03  or  NaS  +  BiS3. 

The  others  are  more  complex,  or,  at  any  rate,  more 
unusual,  if  not  hybrid  and  abnormal. 

No.  4  is  an  utter  puzzle,  and  there  is  probably  some 
mistake  in  the  figures  ;  or  is  it  possible  that  any  of  the 
varied  forms  of  modern  type  could  resolve  such  an 
assemblage  of  elements  ? 

Nos.  5,  6,  and  7  may  prove  varied  or  hybrid  forms  of 
the  common  sesqui-type  above.  This  hybridity  (or  by 
whatever  name  it  should  be  called)  assumes  three  forms. 

First,  in  No.  5,  one  S  is  replaced  by  one  Cu,  a  most 
unusual,  but  perhaps  not  an  impossible,  anomaly.  As 
such,  it  would  be  NaS  +  CuS2Cu.  This  may  appear  to 

some  a  large  measure  of  faith  in  the  preservation  of  a 
generic  type;  but,  on  the  other  hand,  it  must  be  observed 
that  this  type  is  well  and  widely  established,  and  it  is 
only  mooted  pro  tern ,  until  some  modern  view  can  super¬ 
sede  it  in  consistency  and  simplicity. 

Nos.  6  and  7  may  be  varieties  which  have  two  charac¬ 
teristics.  The  first  is  a  common  one,  in  illustration  of 
which  thousands  of  cases  might  be  cited  where  Fe  re¬ 
places  Cu,  to  the  preservation  of  the  same  type  and 
general  properties. 

The  second  one  is  forced  alike  upon  the  attention  of  old 
and  new  chemists,  and  perhaps  has  not  received  that 
careful  attention  it  so  well  deserves,  though,  in  some 
respedts,  it  has  been  seized  hold  of  and  treated  as  if  it 
were  a  special  part  of  modern  chemical  philosophy.  I 
allude  to  the  hypothesis  that  the  ordinary  sesqui-sulphide 
of  copper,  in  these  two  cases,  is  a  sulphide  where  two 
ordinary  atoms  have  a  double  condensation,  and  adt  and 
re-adt  as  one  element.  The  type  of  these  two  bodies 
would  be  thus — 

KS-f-Cu2S.  ■> 

— f  (  €u?  =  (Cu3Fe) 

Nab  4-  Cu2S3  J  -Vo/ 

As  modern  chemists  have  perhaps  unwisely  abandoned 
the  method  of  indicating  the  doubled  atoms  by  a  cross- 
line  (thereby  occasioning  great  trouble  and  perplexity  to 
some  who  either  do  not  or  will  not  understand  the  new 
arrangements),  I  have  here  adopted  it  with  a  new  signifi¬ 
cation.  It  bespeaks  a  molecule  of  double  condensation, 
but  which  is  not  a  duad  in  the  modern  acceptation — 
viz.,  it  does  not  represent  the  equivalence  of  2H,  &c. 
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The  underlining  is  a  convenient  way  of  referring  any 
common  type  to  a  marginal  explanation. 

The  entire  philosophy  of  allotropic  or  isomeric  variation 
will  not  be  fully  embraced  by  any  one  feature,  but  this 
one  has  powerfully  struck  the  writer  in  the  course  of 
study  for  many  years  past.  It  seems  to  take  place  with 
both  elements  and  compounds;  and  one  of  the  earliest 
instances  probably  on  record,  is  that  of  (CO)  =  14  (the 
radical  of  carbonic  acid)  and  (GO)  =  28  (the  radical  of 
oxalic  acid),  both  of  which  represent  1  atom  of  H  or 
other  equivalent  in  a  variety  of  substitutional  type  modifi¬ 
cations.  We  have  HH2,N  (ammonia);  and,  by  a  generic 
readion,  carbonic  acid  gives  (CO)H2,N  (carbamide);  and, 
similarly,  oxalic  acid  gives  (GG)H2,N  (oxamide),  &c.,  all 
normal  2-vol.  compounds.  And  these,  by  a  further  exten¬ 
sion  of  the  same  reaction,  give  carbamic  and  oxamic 
acids,  &c. 

The  ammonia  and  atmonia  type  affords  a  striking 
illustration  :  it  is  as  if  ammonia,  (H3N)  =  i7,  by  an  allo¬ 
tropic  or  double  condensation,  gave  atmonia,  (H3N)  =34; 
both  interchangeably  representing  one  constituent  and 
one  vol.  in  a  wide  series  of  combinations. 

The  precise  case  here  given  is,  as  yet,  hypothetical ;  but 
the  fadts  are  wide  and  well-known  in  great  extensions. 

Ammonia,  HH„N  ..  ..  Oxide  of  ammonium,  HH3N,0 
Ethylia,  EH2,N  ....  ,,  ,,  ethylium,  EH3N,0 

Urea,  (CO)2H4iN2  ..  ,,  ,,  urea,  (CO)2IIaN„0 

&c. 

Whatever  the  future  may  unfold  in  regard  to  this 
isomeric  condensation,  one  thing  at  least  is  certain — that 
copper  was  one  of  the  first  elements  to  force  it  upon  the 
attention  of  chemists. 

As  we  have  Mn03  and  Mn207, 

So  we  have  NH3  and  N2H7  ; 

Such  being  an  old  and  familiar  transitional  arrangement 
within  prescribed  limits  of  mineral  chemistry,  the  first 
being  a  ratio  of  one  to  three,  the  second  that  of  one  to 
three-and-a-half. 

If  old  mineral  chemistry  has  lighted  up  the  path  into 
the  profounder  depths  of  organic  chemistry,  truly  may 
we  say  she  is  likely  to  be  repaid  with  a  mighty  interest  of 
reflex  light  and  illumination. 

It  only  remains  to  compare  the  percentage  composition 
of  the  old  and  new  types— 


On  some  New  Sulpho -Compounds . 


NEW.  OLD. 


I. 

Sulphide  of 

silver  and  iron  . 

A  g2 

47’3S 

47-38 

•  • 

Ag  ] 

Fe2 

24-56 

24-56 

•  • 

Fe. 

—  AgS-fbe2S3 

S4 

28-06 

28-07 

♦  * 

s4  J 

2. 

f  f 

iron  and  sodium . 

Na2 

12-43 

I2‘8o 

•  • 

Na 

Fe2 

31-07 

3I-2S 

•  • 

Fe2) 

s4 

35'44 

35*75 

•  • 

s4 

=  NaSFFe2S3  IIO 

HO 

19-58 

20-17 

•  • 

HO  J 

3- 

tt 

bismuth  and  sodium  .. 

N, 

779 

7*79 

•  • 

Na  ) 

Bia 

7°’5r 

70-51 

•  • 

■  =NaS  +  BiS3 

s4 

21-70 

21-70 

•  • 

s4  . 

4- 

n 

copper  and  potassium 

k2 

10-05] 

(?) 

Cug 

65-27  \ 

(?) 

•  • 

(?) 

s6 

24-68  j 

5- 

tf 

copper  and  sodium  ., 

Na4 

13-84 

13-86 

•  • 

Na  ) 

=  NaS  +  Cu2S2C 

Cu6 

57-29 

57"11 

•  • 

Cus 

u 

S<> 

28-87 

29-03 

•  • 

S3  J 

6. 

ft 

copper,  iron,  and  potassium 

K, 

17-28 

10-994 

•  • 

K 

Fe 

Cu3 

12-38 

40-08 

I3-348 

45-108 

Fe 

Cu3 

>-KS  +  €u2S3  ] 

0 

Ju 

00 

s4 

28-27 

30-550 

•  • 

S3 

3 

-O 

7- 

)> 

copper,  iron,  and  sodium  .. 

Na2 

10-94 

I3"457 

•  • 

Na 

m 

II 

Fe 

Cu3 

1332 

43-5° 

12-993 

43-871 

•  • 

Fe 

Cu3 

■  =  NaS  +  Gu2S3  > 

P 

Q 

s4 

30-44 

•  • 

29-698 

•  • 

S3  J 
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As  to  the  nomenclature,  nothing  could  be  plainer  :  they  are 
sulpho-ferrates,  sulpho-cuprates,  or  sulpho-bismuthates  of 
sodium,  &c.,  corresponding  with  the  oxy-ferrates,  cuprates, 
or  bismuthates,  where  we  have  agreed,  in  deference  to 
common  usage,  that  the  oxy-prefix  shall  be  understood, 
though  unexpressed. 

And,  just  as  a  sulphate  or  ferrate  means  oxy-ferrate  of 
an  oxide ,  so  sulpho-ferrate  or  chloro-ferrate  means  sulpho- 
ferrate  of  a  sulphide  or  chloro-ferrate  of  a  chloride ,  the 
latter  prefix  being  implied  in  the  former. 


ON  A 

NEW  METHOD  OF  SEPARATING  TIN  FROM 
ARSENIC,  ANTIMONY,  AND  MOLYBDENUM. 

By  FRANK  WIGGLESWORTH  CLARKE,  S.B. 

Some  time  since,  happening  to  notice  that  the  remarkable 
highly-crystalline  precipitate  formed  by  oxalic  acid  in  a 
solution  of  stannous  chloride  was  not  blackened  or  other¬ 
wise  affeCted  by  sulphuretted  hydrogen,  I  was  led  to  a 
series  of  experiments  concerning  the  aCtion  of  the  above- 
named  acid  upon  certain  metallic  sulphides,  and  obtained 
the  following  results. 

Both  sulphides  of  tin,  if  moist  and  freshly  precipitated, 
are  readily  decomposed  by  moderately-long  boiling  with 
an  excess  of  oxalic  acid,  H2S  being  given  off.  The 
monosulphide  is  converted  into  the  insoluble,  crystalline 
stannous  oxalate;  while  the  yellow  disulphide  is  com¬ 
pletely  dissolved.  The  commercial  “  Mosaic  gold,” 
however,  seems  to  be  unadted  upon  by  the  reagent.  In 
presence  of  an  excess  of  oxalic  acid,  tin  cannot  be  pre¬ 
cipitated  by  H2S. 

The  sulphides  of  arsenic,  even  upon  very  long  boiling 
with  the  acid,  are  almost  unattacked.  Very  minute  traces 
of  the  metal  sometimes  go  into  solution,  but  may  be 
re-precipitated  by  a  bubble  or  two  of  H2S.  Accordingly, 
the  presence  even  of  an  enormous  excess  of  oxalic  acid 
does  not  hinder  the  precipitation  of  arsenic  as  sulphide. 

The  sulphide  of  antimony  behaves  in  a  somewhat 
different  manner.  Although,  upon  long  boiling  with 
oxalic  acid,  considerable  quantities  of  the  metal  are  taken 
into  solution,  yet  every  trace  of  it  may  be  re-precipitated 
by  H2S. 

Molybdic  trisulphide  appears  to  be  wholly  unattacked 
by  oxalic  acid,  even  upon  very  long  boiling. 

With  the  sulphides  of  tungsten  I  have  obtained  dis¬ 
cordant  results.  Under  certain  circumstances,  they  seem 
to  be  wholly  insoluble  in  the  acid  ;  while,  at  other  times, 
they  are  decomposed  completely,  and  partly  taken  into 
solution. 

By  availing  myself  of  the  solubility  of  the  sulphides  of 
tin  in  oxalic  acid,  I  have  been  enabled  to  separate  tin 
perfectly  from  arsenic  and  molybdenum,  and  almost  per¬ 
fectly  from  antimony.  When  only  arsenic  and  antimony 
are  to  be  separated  from  tin,  I  find  it  best  to  proceed  as 
follows  : — To  the  solution  containing  the  three  metals 
(this  solution  being  prepared  in  the  usual  manner  for  the 
precipitation  of  the  sulphides)  I  add  oxalic  acid,  in  the 
proportion  of  about  20  grms.  of  the  reagent  for  every 
gramme  of  tin,  taking  care  to  have  the  whole  so  concen¬ 
trated  that  the  acid  will  crystallise  out  in  the  cold.  I  then 
heat  to  boiling,  and  pass  in  sulphuretted  hydrogen  for 
about  twenty  minutes.  No  precipitate  appears  at  first; 
but,  as  soon  as  the  liquid  is  saturated  with  the  gas,  the 
sulphides  of  arsenic  and  antimony  begin  to  fall,  and,  in  a 
very  few  moments,  are  completely  thrown  down.  Then, 
as  usual,  the  whole  should  be  allowed  to  stand  about 
half-an-hour  in  a  warm  place,  before  filtering.  Every 
trace  of  arsenic  and  antimony  is  precipitated,  so  that,  in 
the  filtrate  from  the  sulphides,  neither  of  these  metals 
can  be  discovered  by  Marsh’s  test,  nor  can  any  antimony- 
stain  be  produced  with  zinc  upon  platinum.  I  have 


carefully  experimented  to  learn  whether  oxalic  acid  could 
interfere  with  either  of  these  tests,  and  find  that  it  has 
not  the  slightest  influence  upon  them.  The  sulphide  of 
arsenic  is  absolutely  free  from  tin ;  but  the  antimony 
always  carries  down  a  minute  trace  of  that  metal  with  it : 
this  trace,  however,  if  the  operation  has  been  carefully 
performed,  can  scarcely  be  detected,  and  generally  may 
be  ignored  with  safety.  If,  however,  the  greatest  accuracy 
is  desired,  it  may  be  well  to  re-dissolve  the  sulphide  of 
antimony  in  an  alkaline  sulphide,  decompose  the  solution 
with  an  excess  of  oxalic  acid,  boil  with  a  little  strong 
sulphydric-acid  water,  filter,  and  add  the  filtrate  to  the 
tin  solution  previously  obtained. 

To  separate  tin  from  molybdenum,  owing  to  the  diffi¬ 
culty  of  precipitating  the  latter  metal  with  H2S,  I  have 
been  obliged  to  slightly  vary  my  process.  I  find  that,  by 
adding  an  alkaline  sulphide  in  excess  to  a  solution  con¬ 
taining  molybdate,  then  decomposing  the  sulphur-salt 
formed  with  a  considerable  quantity  of  dilute  chlorhydric 
acid,  and  allowing  the  whole  to  stand  over  night  in  a 
warm  place,  every  trace  of  molybdenum  is  precipitated. 
The  sulphide  thus  obtained  can  be  easily  washed  with  a 
mixture  of  dilute  chlorhydric  acid  and  ammonic  chloride. 
If,  now,  by  this  process  we  throw  down  tin  and  molyb¬ 
denum  together,  every  trace  of  the  former  metal  may  be 
dissolved  out  by  boiling  the  mixed  sulphides  for  about 
three-quarters-of-an-hour  with  oxalic  acid,  in  the  propor¬ 
tions  which  I  have  already  given.  It  is  best  to  have 
present  in  the  solution,  while  boiling,  a  little  dilute 
chlorhydric  acid. 

If  antimony,  also,  is  contained  in  the  mixture,  it  is 
necessary,  just  before  ceasing  to  boil,  to  add  to  the  solu¬ 
tion  an  equal  volume  of  strong  sulphydric-acid  water,  to 
re-precipitate  any  of  that  metal  which  may  have  gone 
into  solution.  Upon  filtering,  no  molybdenum  can  be 
detected  in  the  filtrate  by  any  ordinary  tests,  and  the 
molybdic  sulphide  is  absolutely  free  from  tin.  In  all 
these  cases,  it  is  assumed  that  the  tin  is  in  the  form  of  a 
stannic  compound.  It  must  be  borne  in  mind  that  the 
lower  sulphide  of  this  metal  is  converted  by  the  acid  into 
an  oxalate  insoluble  in  water;  but,  as  the  latter  dissolves 
to  an  almost  unlimited  extent  in  dilute  HC1,  its  formation 
need  not  interfere  with  an  analysis. 

Since  the  presence  of  oxalic  acid  interferes  somewhat 
with  the  complete  precipitation  of  tin  by  ordinary 
methods,  I  was  subjected  to  some  trouble  in  finding  a 
process  for  determining  that  metal  after  the  separation. 
At  last  I  found  it  could  be  thrown  down'vas  follows  : — 
The  solution,  after  being  rendered  slightly  alkaline  with 
ammonia,  is  mixed  with  enough  ammonic  sulphide  to 
re-dissolve  the  precipitate  at  first  formed  ;  an  excess  of 
acetic  acid  is  added,  and  the  whole  allowed  to  rest  several 
hours  in  a  warm  place.  Acetic  acid  must  be  used,  for 
stronger  acids  would  be  liable  to  set  free  some  of  the 
oxalic  to  re-dissolve  the  tin.  The  precipitate,  which  at 
first  varies  from  white  to  pale  yellow,  rapidly  darkens  in 
colour,  and  seemingly  consists  of  a  mixture  of  oxide  and 
sulphide  of  tin.  It  should  be  washed  with  a  solution  of 
ammonic  nitrate,  and,  after  ignition,  is  weighed  as  Sn02. 
In  two  successive  experiments,  in  which  I  mixed  a 
weighed  quantity  of  tin  with  unknown  proportions  of 
arsenic  and  antimony,  I  received  of  the  tin,  after  making 
rny  separation,  respectively  99^93  and  99^57  per  cent. 
The  loss  in  the  second  case  was  due  to  my  not  having 
allowed  the  tin-precipitate  to  settle  sufficiently  long  before 
filtering — in  other  words,  to  incomplete  precipitation. 

The  arsenic  and  antimony,  being  in  the  form  of  sul¬ 
phides,  may  be  estimated  by  any  of  the  ordinary  methods. 
They  may  be  best  separated  by  Bunsen’s  process  with 
sulphurous  acid,  which,  though  far  from  perfect,  is  superior 
to  all  others.  Lensen’s  method,  in  which  the  arsenic  is 
precipitated  from  the  sulphur  solution  of  the  two  metals 
as  ammonia-magnesian  arsenate,  is  worthless. 

A  couple  of  years  ago,  I  made  a  few  experiments  upon 
indirectly  determining  the  proportions  of  tin  and  antimony 
in  alloys  of  the  two  metals.  I  oxidised  a  weighed 
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quantity  of  the  alloy  with  nitric  acid  in  a  porcelain 
crucible,  heated  the  resulting  oxides  with  ammonic  nitrate, 
and  then  (regarding  the  tin  as  converted  into  Sn02,  and 
the  antimony  into  Sb204)  calculated  the  proportions  of 
the  metals  from  the  increase  in  weight.  This  method, 
although  by  no  means  giving  me  accurate  results,  served 
very  well  for  rough  approximate  determinations.  I  cite 
it  here  simply  as  an  easy  and  convenient  process  for 
obtaining  a  close  idea  of  the  constitution  of  any  alloy 
composed  of  the  two  metals.  Possibly  the  method  might 
be  so  modified  as  to  give  accurate  determinations. — 
American  journal  of  Science ,  Jan.,  1870. 


ON  MICROSCOPICAL  MANIPULATION. 

By  W.  T.  SUFFOLK,  F.R.M.S. 

(Continued  from  p.  114). 

Lesson  III. 

Specimens  Required — Flour,  Starch  ( Arrow-root,  Potato- 
starch,  or  Brown  and  Poison's  Corn  Flour J,*  Chalk 
fin  Lump,  not  Whiting  or  Washed  Chalk J, 
Powdered  Lump-Sugar,  and  Common  Table-Salt. 

Examine  by  placing  a  minute  quantity  of  each  of 
these  white  powders  on  the  stage-plate,  and  examine 
with  Or,  by  reflected  light,  as  in  preceding  lessons. 
Notice  the  different  appearances  of  each.  The  flour 
will  be  found  to  contain  numerous  rounded,  glittering 
bodies  (starch  granules),  mixed  up  with  a  quantity  of 
matter  not  easily  defined  with  the  power  employed. 
The  starch  consists  entirely  of  these  shining  sub¬ 
stances,  which,  in  the  larger  kinds,  as  “  Tous-les 
mois,”  cause  a  distindl  glittering  appearance  with¬ 
out  any  optical  aid,  if  examined  in  a  good  light. 
The  chalk  is  apparently  structureless.  The  sugar 
and  salt  exhibit  numerous  crystals,  more  or  less 
broken. 

The  student  will  do  well  to  examine  the  solubility 
of  these  substances,  by  shaking  a  little  of  each  in  a 
test-tube,  with  water.  Small  portions  should  also 
be  heated  to  redness,  on  a  slip  of  platinum  foil,  in 
the  flame  of  a  spirit-lamp.  The  flour  and  starch 
will  be  carbonised  and  burnt  to  an  ash,  if  the  heat 
is  long  continued.  The  chalk  will  still  remain  white. 
The  sugar  will  melt,  and  then  carbonise.  The  salt 
will  decrepitate  or  crackle,  and  bound  off  the 
platinum. 

These  simple  chemical  examinations  should  not 
be  neglected  by  the  microscopist,  especially  when 
examining  unknown  substances.  Some  skill  in  the 
use  of  the  blowpipe  may  occasionally  be  of  service. 
Solubility  of  a  substance  in  water  or  other  fluids 
may  be  tested  under  the  microscope,  and  with  the 
advantage  that  very  small  quantities  are  sufficient  for 
experiment.  Other  reagents  may  also  be  employed. 
“  Beale,”  p.  201. 

Flour  and  Starch. — Place  a  little  of  the  starch  and 
flour  on  separate  slides,  with  a  drop  of  water;  stir 
up  with  the  point  of  a  knife  or  needle,  to  diffuse  the 
particles;  cover  with  thin  glass,  and  view  with  same 
power,  first  with  dark-field  illumination,  and  after¬ 
wards  by  transmitted  light.  Then  use  O^M  by  trans¬ 
mitted  light.  The  flour  will  be  seen  to  consist  of  the 
before-mentioned  rounded  bodies,  with  a  small  admix¬ 
ture  of  fragments  of  membrane,  cell,  wall,  &c.  These 

*  This  is  a  very  cleanly  prepared  «ta«£-starch,  which  may  be  used 
for  nearly  every  purpose  where  arrow-root  is  required.  It  would  be 
well  if  manufacturers  would  call  things  by  their  right  names.  The 
term  “  flour  ”  is  likely  to  mislead  ;  it  means  something  quite  different. 
Corn-starch  or  maize-starch  would  be  more  suitable. 


Manipulation.  125 

are  best  seen  in  meal  made  by  crushing  or  grating  a 
grain  of  corn,  as  flour  in  general  is  too  finely  sifted  to 
contain  much  of  these  textures.  The  slide  of  starch 
will  exhibit  the  same  rounded  bodies,  starch  granules. 
They  are  best  studied  in  a  large-grained  kind,  such 
as  Tous-les-mois,*  the  product  of  Canna  edulis.  With 
O^M  and  transmitted  light,  a  number  of  concentric 
rings  will  be  seen,  surrounding  a  spot  known  as  the 
hilum.  Microscopists  differ  respecting  the  natur*  of 
these  markings  (see  article,  Starch,  “  Micrographic 
Dictionary,”  p.  657  ;  “  Carpenter,”  p.  399).  Examine 
with  polariscope  61,  and,  if  possible,  with  higher 
powers.  Notice  the  characteristic  black  cross, 
having  its  centre  at  the  hilum.  In  oat-starch 
the  black  cross  is  wanting,  the  grains  are  poly¬ 
gonal,  and  clustered  in  rounded  masses.  Test  the 
contents  of  the  slides  with  a  solution  of  iodine  in 
water,  made  by  placing  a  small  crystal  in  distilled 
water.  When  it  has  acquired  a  straw  colour,  it  will 
be  of  sufficient  strength ;  only  a  minute  quantity 
will  be  dissolved.  A  small  drop  of  this  reagent  is 
to  be  placed  at  the  edge  of  the  cover  with  a  pointed 
pipette,  or,  better,  with  one  of  the  test-bottles  with 
perforated  conical  stoppers.  When  the  iodine 
reaches  the  starch  granules,  they  will  be  stained  of 
a  violet  colour.  This  and  the  polarisation  test  will 
readily  distinguish  starch  granules  from  other  round 
bodies.  A  series  of  starches  from  various  plants 
should  be  mounted,  and  kept  for  comparison.  Two 
slides  of  each  should  be  prepared,  one  dry,  the  other 
in  balsam,  for  examination  with  the  polariscope. 
When  starch  is  mounted  in  balsam,  care  should  be 
taken  to  employ  as  little  heat  as  possible.  Starch 
granules  are  not  well  preserved  in  fluids.  Starch 
may  be  separated  from  flour  by  making  it  into  a 
stiff  paste,  tying  it  in  a  muslin  bag,  and  kneading  in 
water.  The  gluten  will  be  left  in  the  bag,  and  the 
starch  will  fall  to  the  bottom  of  the  vessel,  and  can 
be  cleaned  by  washing  and  decantation  of  the  super¬ 
natant  fluid.  Roots,  &c.  (as  potatoes  and  carrots), 
can  be  crushed  or  grated,  and  the  starch  washed 
out,  cleaned,  and  collected.  Starch  may  be  viewed 
in  situ  by  cutting  thin  sections  of  potato.  These 
may  be  dried  by  the  ether  process  (vol.  xix.,  p.  194), 
and  some  mounted  dry,  and  others  transferred  to 
benzol,  and  then  mounted  in  balsam. 

Starches  from  various  sources,  and  the  structure 
of  wheat,  barley,  and  other  kinds  of  grain,  are 
accurately  figured  in  “  Hassall,”  pp.  242 — 256  and 
314— 321. 

The  student  should  make  accurate  outline-sketches 
of  all  the  starches  examined,  with  the  camera-lucida 
or  tinted  refledtor,  seledting,  in  each  specimen,  the 
largest  and  smallest  granules,  and  also  some  of 
intermediate  size.  A  scale  should  be  drawn  on  the 
paper  from  the  micrometer.  The  shape  and  dimen¬ 
sions  of  starch  granules  and  other  similar  objedts 
are  readily  compared  from  such  drawings,  and  with 
far  greater  facility  than  from  lists  of  micrometric 
figures. 

Chalk. — Scrape  a  small  portion  of  the  chalk  upon 
a  slide.  Place  upon  it  a  drop  of  water,  stir  it  up, 
allow  the  larger  particles  to  subside,  and  then  gently 
tilt  the  slide,  so  that  the  water  may  run  down,  and 
carry  with  it  the  lighter  particles.  Absorb  the 
surplus  wet  with  blotting-paper,  dry  cautiously  over 
the  lamp-chimney,  and  mount  in  balsam. 

+  Tous-les-mois  can  be  obtained  of  Messrs.  Fortnum  and  Mason; 
also  genuine  arrow-root  and  other  materials,  which  can  be  depended 
upon  for  use  as  standard  samples. 
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Microscopical 

Examine  with  Oi,  or  [Oi,  E2  or  3]  black-field  illu¬ 
mination,  with  Parabola  or  [ spotted-lens ].  If  the 
preparation  has  been  successful,  Foraminifercs  may  be 
distinguished  among  some  of  the  particles.  It  is  well 
to  make  two  or  three  preparations,  in  case  of  failure. 

To  obtain  the  shells,  sponge-spicules,  &c.,  sepa¬ 
rately,  it  will  be  necessary  to  break  up  the  chalk. 
This  is  best  effected  by  boiling  in  a  solution  of 
sulphate  of  soda,  made  strong  enough  to  crystallise 
on  cooling  :  on  this  taking  place,  the  chalk  will  be 
found  to  be  disintegrated  (Quekett’s  “  Lectures  on 
Histology,”  vol.  ii.,  p.  80).  Sufficient  water  should 
then  be  added  to  dissolve  the  crystals,  the  mixture 
agitated,  and  the  chalk  allowed  to  settle.  The  fluid 
should  be  decanted,  the  vessel  again  filled  up  with 
water,  and  decantation  repeated  before  the  finer 
particles  have  subsided.  By  continuing  this  process, 
if  carefully  managed,  the  shells  will  be  obtained, 
eventually,  nearly  or  quite  clean.  The  washings 
should  be  allowed  to  settle,  and  be  examined  with 
the  microscope,  to  ascertain  whether  they  contain 
any  of  the  smaller  fossils.  The  shells  may  be 
mounted  dry  or  in  balsam.  The  result  will  vary 
according  to  the  locality  from  which  the  chalk  was 
obtained. 

Another  very  efficient  process,  by  Mr.  E.  H. 
Robertson,  will  be  found  in  Science  Gossip,  vol.  iii., 
p.  36. 

If  the  sponge-spicules  and  siliceous  fossils  only 
are  required,  they  can  be  obtained  by  dissolving  the 
chalk  in  dilute  hydrochloric  acid. 

The  coarse  matter  left  after  chalk  has  been  washed 
for  the  purpose  of  making  whiting  is,  when  it  can 
be  procured,  a  good  material  to  operate  upon,  as  it 
is  much  richer  in  minute  fossils,  which  are  left  in 
the  heavier  portions  of  the  chalk. 

The  Polycystince  may  be  obtained  from  the  “  Bar- 
badoes-earth,”  by  a  process  fully  described  by 
S.  Furlong,  Quarterly  Microscopical  Journal,  Jan., 
1861  ;  also  quoted  by  Davies,  in  “  Mounting  Micro¬ 
scopic  Objects,”  p.  64. 

Sugar  and  Salt. — The  preliminary  examination  has 
already  shown  that  these  two  substances  differ 
materially  in  appearance  from  the  others  with  which 
they  were  compared.  While  they  exhibited  none  of 
the  organised  structure  of  the  flour  and  starch,  yet 
the  difference  between  them  and  the  chalk  was  very 
marked.  They  presented,  when  not  too  much 
crushed,  traces  of  a  certain  regularity  of  form, 
which  was  entirely  absent  in  the  latter  mineral. 
The  condition  of  both  the  sugar  and  salt  was  very 
unfavourable  for  the  study  of  these  regular  forms, 
which  are  known  as  crystalline.  For  further  exami¬ 
nation,  it  will  be  necessary  to  procure  uninjured 
specimens. 

Well-formed  crystals  may  generally  be  found  in 
most  samples  of  good  moist-sugar  :  a  few  of  these 
are  to  be  mounted  in  balsam,  for  examination. 
Sugar  is  rather  difficult  to  crystallise  in  the  small 
way,  the  general  result  being  an  amorphous  film  on 
the  slide.  For  a  very  full  account  of  sugar,  see 
“  Hassall,”  pp.  181 — 198.. 

Crystals  of  salt  are  easily  obtained.  Make  a 
strong  solution  in  distilled  water,  by  boiling  in  a 
test-tube,  and  filter  while  hot.  A  drop  of  this  fluid, 
placed  upon  a  slide,  will  soon  deposit  a  number  of 
cubic  crystals.  These  and  the  sugar-crystals  may 
be  viewed  with  a  low  power,  O2,  and  dark-field 
illumination,  by  means  of  the  Parabolic  Reflector 
or  [spotted  lens'].  This  mode  of  lighting  is  very 


Manipulation. 

useful  in  such  examinations,  as  it  aids  considerably 
in  estimating  solidity.  Beyond  regular  mathematical 
form,  no  structure  is  to  be  observed  in  these  bodies. 
Polarised  light,  however,  renders  certain  optical 
peculiarities  apparent. 

Arrange  the  microscope  for  the  use  of  the  polari- 
scope  :  it  will  then  be  seen  that  the  crystals  of  salt 
are  not  at  all  affedted  by  the  altered  illumination, 
and  this  is  the  case  with  all  crystals  belonging  to  the 
cubic  system :  crystals  of  potash-alum  will  supply 
another  example.  Let  the  sugar  now  be  examined 
in  the  same  way  :  it  will  be  found,  upon  rotating 
the  analyser  or  polariser,  that  they  either  become 
coloured  or,  when  the  field  is  darkened,  remain 
luminous.  If  the  thickness  of  the  crystals  is  not 
adapted  to  produce  colour,  the  use  of  a  suitable 
selenite  film  will  assist  in  obtaining  it.  It  is  here 
evident  that  polarised  light  reveals  something  which 
we  should  not  be  aware  of  without  its  aid  :  it 
supplies  the  means  of  determining  whether  a  crystal 
possesses  the  property  of  double  refradtion  or  not. 

The  forms  and  colours  of  many  crystals  are 
extremely  beautiful,  and  a  colledtion  is  very  easily 
made.  As  a  long  list  will  be  found  in  “  Carpenter,” 
p.  773,  only  a  few  salts  will  be  mentioned  here. 

Make  a  hot  saturated  solution  of  sulphate  of 
copper.  If  a  drop  of  this  warm  solution  is  placed 
upon  a  slip  of  glass,  and  examined  at  once,*  long 
crystals,  with  sloping  ends  like  a  turner’s .  chisel, 
will  be  seen  shooting  out  from  the  edge,  which  will 
eventually  cover  the  centre.  It  a  small  quantity 
of  nitrous  ether  be  added  to  the  solution,  a 
number  of  the  crystals  will  be  obtained  in  the  form 
of  separate  rhomboids,  which  will  shine  like  richly- 
coloured  gems  on  the  black  field  of  the  polarising 
microscope.  Both  slides,  when  dry,  should  be 
mounted  in  balsam,  and  labelled. 

Some  curious  phenomena  attending  the  crystal¬ 
lisation  of  sulphate  of  copper  are  described  by  Mr. 
R.  Thomas  in  the  Quarterly  Microscopical  Journal 
(1866,  p.  177).  An  abstract  of  the  paper,  with  figures, 
will  be  found  in  “  Beale,”  p.  214. 

The  crystals  of  salicine  are  very  easily  made,  and 
are  very  good  examples  of  radiating  crystals.  A 
saturated  solution  in  distilled  water  is  to  be  made, 
and  a  drop,  placed  on  a  carefully-cleaned  slide,  is  to 
be  evaporated  over  the  lamp  until  it  dries  into  an 
amorphous  mass.  Upon  cooling,  a  number  of 
circular  groups  of  crystals  will  generally  be  formed  ; 
this  may  be  aided  by  breathing  on  the  slide,  the 
moisture  often  inducing  the  formation  of  the  crystals. 
When  sufficiently  developed,  the  process  should  be 
stopped,  by  gently  heating  over  the  lamp-chimney, 
and  mounting  at  once  in  balsam. 

An  account  of  the  mode  of  making  the  beautiful 
flower-like  crystals  of  sulphate  of  copper  and  mag¬ 
nesia  is  given  in  “  Mounting  Microscopic  Objedts,” 
by  T.  Davies,  p.  76. 

(To  be  continued.) 


Manufacture  of  White-Lead. — An  invention  is  at  present  being 
tested  by  which  ordinary  galena,  after  having  been  crushed  in  an  ore 
crusher,  is  roasted  in  a  desulphurising  kiln,  and  next  mixed  with  car¬ 
bon  (preferably  in  the  state  of  fine-washed  pea  or  dust  anthracite 
coal)  in  the  proportion  of  half  and  half.  This  mixture  is  heated  in 
a  peculiarly-constructed  furnace;  and  the  dense  white  vapours  which 
are  given  off  are  conveyed  into  a  separate  chamber,  and  strained,  by 
passing  through  bags  or  screens  of  muslin,  or  are  allowed  to  deposit 
slowly,  and,  after  cooling,  collected,  as  in  the  case  of  the  manufacture 
of  zinc-white. 

*  For  this  purpose,  the  microscope  must  be  placed  vertically,  to 
prevent  the  fluid  running  off  the  slide,  as  the  observation  is  best  made 
without  a  cover.  The  instrument  should  only  be  used  in  this  position 
when  absolutely  necessary,  as  it  is  uncomfortable  and  inconvenient. 
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“  On  the  Organic  Matter  of  Human  Breath  in  Health 
and  Disease ,”  by  Dr.  Arthur  Ransome,  M.A. 

The  vapour  of  the  breath  was  condensed  in  a  large 
glass  flask  surrrounded  by  ice  and  salt,  by  which  a  tem¬ 
perature  several  degrees  below  zero  was  obtained.  The 
fluid  collected  was  then  analysed  for  free  ammonia,  urea 
and  kindred  substances  ;  and  for  organic  ammonia — the 
method  employed  being  that  invented  by  Messrs.  Wanklyn 
and  Chapman  for  water  analysis. 

The  breath  of  eleven  healthy  persons  and  of  17  affeded 
by  different  disorders  was  thus  examined,  and  the  results 
were  given  in  two  tables. 

The  persons  examined  were  of  different  sexes  and  ages, 
and  the  time  of  the  day  at  which  the  breath  was  condensed 
varied. 

In  both  health  and  disease  the  free  ammonia  varied  con¬ 
siderably,  and  the  variation  could  not  be  connected  with 
the  time  of  the  day,  the  fasting  or  full  condition.  Urea 
was  sought  for  in  fifteen  instances — three  healthy  persons 
and  twelve  cases  of  disease — but  it  was  only  found  in  two 
cases  of  kidney  disease,  in  one  case  of  diphtheria,  and  a 
faint  indication  of  its  presence  occurred  in  a  female 
suffering  from  catarrh. 

The  quantity  of  ammonia,  arising  from  the  destruction 
of  organic  matter,  also  varied,  possibly  from  the  oxida¬ 
tion  of  albuminous  particles  by  the  process  of  respiration  ; 
but  in  healthy  persons  there  was  a  remarkable  uniformity 
in  the  total  quantity  of  ammonia  obtained  by  the  process. 
Amongst  adults  the  maximum  quantity  per  100  minims 
of  fluid  was  0^45  of  a  milligramme,  and  the  minimum 
was  o’35. 

A  rough  calculation  was  given  of  the  total  quantity  of 
organic  matter  passing  from  the  lungs  in  twenty-four 
hours — in  adults  about  3  grs.  in  10  ozs.  of  aqueous  vapour, 
a  quantity  small  in  itself,  but  sufficient  to  make  this  fluid 
highly  decomposable,  and  ready  to  foster  the  growth  of  the 
germs  of  disease. 

In  disease  there  was  much  greater  variation  in  the 
amount  and  kind  of  organic  matter  given  off. 

In  three  cases  of  catarrh,  one  of  measles,  and  one  of 
diphtheria,  the  total  ammonia  obtained  was  much  less 
than  in  health — less  than  o’2  of  a  milligramme — a  result 
probably  due  to  the  abundance  of  mucus  in  those 
complaints,  by  v/hich  the  fine  solid  particles  of  the  breath 
were  entangled. 

In  two  cases  of  whooping  cough  it  was  also  deficient, 
but  as  they  were  both  children,  the  lack  of  organic  matter 
may  have  been  due  to  their  age. 

In  cases  of  consumption,  also,  the  total  ammonia  was 
less  than  in  health  ;  but  in  one  case  of  this  disease 
associated  with  Bright’s  disease  a  large  amount  of  organic 
matter  was  given  off,  a  portion  of  it  due  to  urea. 

In  kidney  diseases  the  largest  amount  of  organic 
matter  of  all  kinds  was  found  in  the  breath.  The 
ammonia  in  one  case  of  Bright’s  disease  was  i*8  milli¬ 
grammes  in  100  minims  of  fluid,  and  urea  was  largely 
present.  Perhaps  this  fad  might  be  taken  as  an  indica¬ 
tion  of  the  need  of  measures  direded  to  increase  the 
adlivity  of  other  excretory  organs. 

In  one  case  of  ozona  or  offensive  breath  the  total  quan¬ 
tity  of  ammonia  obtained  was  greater  than  in  any  healthy 
subjed,  but  the  excess  was  chiefly  due  to  organic  matter. 

One  convalescent  case  of  fever  was  examined,  and  the 
total  ammonia  was  found  to  be  deficient. 

The  air  of  a  crowded  railway  carriage,  after  fifteen 
minutes  occupation,  was  also  tested  by  this  method  and 


in  about  2  cubic  feet  0*3  milligrammes  of  ammonia  and 
3  milligrammes  of  organic  matter  were  found. 

With  reference  to  the  presence  of  organic  matter  in 
the  atmosphere,  it  was  pointed  out  that  the  subjed  was 
in  no  way  a  novel  one,  and  that  it  had,  during  the  last 
thirty  years,  been  very  fully  investigated  by  many 
observers,  more  especially  by  Schwann,  Dusch,  Schroeder, 
Helmholtz,  Van  den  Broeck,  Pasteur  and  Pouchet,  but 
it  was  shown  that  it  is  to  Dr.  Angus  Smith  that  we  owe 
the  discovery  of  the  readiness  with  which  living 
organisms  are  formed  in  the  condensed  breath  of  crowded 
meetings,  and  the  determination  of  the  adtual  quantity  of 
organic  matter  in  the  air  of  different  localities. 

Mr.  Dancer’s  calculation  of  the  number  of  spores  con¬ 
tained  in  the  air  was  noticed,  but  a  source  of  error  was 
pointed  out  in  the  readiness  with  which  organisms  are 
developed  in  suitable  fluids,  even  in  the  course  of  a  few 
hours.  Observations  upon  the  organic  particles  of  respired 
air  had  at  different  times  been  made  by  the  author. 

1.  In  1857,  glass  plates  covered  with  glycerine  had 
been  exposed  in  different  places  and  examined  micro¬ 
scopically.  Amongst  others,  in  the  dome  of  the  Borough 
Gaol,  to  which  all  the  respired  air  in  the  building  is 
conducted,  organised  particles  from  the  lungs  and  various 
fibres  were  found  in  this  air. 

2.  During  a  crowded  meeting  at  the  Free  Trade  Hall 
air  from  one  of  the  boxes  was  drawn  for  two  hours 
through  distilled  water,  and  the  sediment  examined  after 
thirty-six  hours.  The  following  objects  were  noted  : — 
Fibres,  separate  cellules,  nucleated  cells  surrounded 
by  granular  matter,  numerous  epithetial  scales  from  the 
lungs  and  skin. 

3.  The  dust  from  the  top  of  one  of  the  pillars  was  also 
examined,  and  in  addition  to  other  objeCts,  the  same 
epithetial  scales  were  detected. 

4.  Several  of  the  specimens  of  fluid  from  the  lungs  were 
also  searched  with  the  microscope.  In  all  of  them  epithe- 
tium  in  different  stages  of  deterioration  was  abundantly 
present,  but  very  few  spores  were  found  in  any  fresh  speci¬ 
men.  On  the  other  hand,  after  the  fluid  had  been  kept 
for  a  few  hours,  myriads  of  vibriones  and  many  spores 
were  found. 

In  a  case  of  diphtheria,  confervoid  filaments  were 
noticed,  and  in  two  other  cases,  one  of  measles  and  one 
of  whooping  cough,  abundant  specimens  of  a  small-celled 
torula  were  found,  and  these  were  seen  to  increase  in 
numbers  for  two  days,  after  which  they  ceased  to 
develope. 

These  differences  in  the  nature  of  the  bodies  met  with 
probably  show  some  difference  in  the  nature  of  the  fluid 
given  off ;  but  it  was  pointed  out  that  they  afford  no  proof 
as  yet  of  the  germ  theory  of  disease.  They  simply  show 
the  readiness  with  which  aqueous  vapour  of  the  breath 
supports  fermentation,  and  the  dangers  of  bad  ventilation, 
especially  in  hospitals. 

Dr.  E.  Lund  and  Dr.  IT.  Browne  stated  that  they  had 
also  made  experiments,  the  results  of  which  were,  in 
general,  confirmatory  of  those  obtained  by  Dr.  Ransome. 


QUEKETT  MICROSCOPICAL  CLUB. 


The  annual  conversazione  of  this  club  took  place  at 
University  College  on  Friday  evening,  and  was  attended 
by  a  very  numerous  assembly  of  members  and  visitors. 

The  objeds  exhibited  under  the  microscopes  comprised 
specimens  from  nearly  every  branch  of  microscopical 
science,  and  evinced  by  their  novelty  an  evident  desire  on 
the  part  of  the  members  to  cultivate  every  source  likely  to 
yield  instrudion.  Amidst  so  much  to  attrad  attention  it 
is  impossible  to  make  a  seledion;  we  may,  therefore, 
merely  remark  that  amateurs  and  professionals  were 
equally  assiduous  in  contributing  to  the  general  entertain¬ 
ment  of  the  company.  In  addition  to  theobjedsexhibited, 
an  interesting  colledion  of  photographs  lent  by  the  India 
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Office,  the  Autotype  Company,  Mr.  Frank,  Mr.  Good,  and  j 
Mr.  A.  L.  Henderson  were  much  admired. 

The  whole  process  of  micro-photography  was  demon¬ 
strated  at  frequent  intervals  by  the  Messrs.  Solomon,  the 
acflinic  influence  being  derived  from  their  new  magnesium 
lamp.  Mr.  Apps  exhibited  some  large  Gassiot’s  cascades 
and  Geissler’s  tubes  illuminated  by  his  celebrated  induction 
coil,  and  Mr.  James  How  displayed  Dr.  Maddox’s  micro¬ 
photographs  and  some  views  of  Swiss  scenery,  &c.,  by  the 
aid  of  the  oxy-hydrogen  light.  The  meeting  may  be 
described  as  eminently  successful. 


NOTICES  OF  BOOKS. 


First  Lessons  in  Inorganic  Chemistry .  By  T.  Ward, 

F.C.S.,  &c.  Manchester:  John  Heywood.  London: 

Simpkin,  Marshall,  and  Co.  286  pages. 

There  is  already  more  than  a  superabundance  of  small 
text-books  and  manuals  on  chemistry;  and  it  is  a  matter 
for  wonder  that,  while  there  is  no  lack  of  really  excellent 
books  for  young  pupils,  so  many  authors  rush  into  print, 
imagining  that  they  can  improve  upon  what  exists,  and 
evidently  forgetting  “  Comment  fait  on  des  livres  ?  Avec 
des  livres.'"  Let  us  briefly  glance  at  the  contents  of 
this  little  volume.  It  partakes,  in  its  arrangement,  of 
two  excellent  works — viz.,  Stockhardt’s  well-known  book, 
and  the  small  volume  written  by  Professor  Roscoe.  We 
are  sorry  to  be  compelled  to  say  that  Mr.  Ward’s  book  is 
inferior  to  each  of  these,  individually,  as  it  is  de¬ 
ficient  in  that  lucid  and  precise  clearness  of  exposition 
and  soundness  of  definition  which  so  eminently  charadter- 
ises  the  two  works  just  alluded  to.  While  we  thus  express 
our  opinion,  we  must  in  all  fairness  also  say  that,  as  far  as 
we  have  perused  Mr.  Ward’s  book,  we  have  not  found 
therein  any  heterodox  or  incorredt  statements.  The  book 
is  well  got  up,  is  provided  with  woodcuts,  and  contains 
some  very  useful  tables  relating  to  weights  and  measures, 
thermometer  degrees,  and  a  copious  index.  There  is  also 
added  a  chapter  on  qualitative  analysis,  which  is,  however, 
too  brief  to  be  of  much  use. 


An  Introduction  to  the  Study  of  Chymistry,  written  for  the 
People.  By  Cuthbert  C.  Grundy.  London  :  Simp- 
kin,  Marshall,  and  Co.  1870.  108  pages. 

Our  first  remark  applies  to  the  use  and  spelling  of  the 
word  chymistry.  Although  the  origin,  or  primitive  mean¬ 
ing  of  this  word  is  not  satisfactorily  explained,  there  is 
little  doubt  about  the  proper  spelling,  omitting  even  for 
the  moment  so  old  an  origin  as  that  which  is  sometimes 
assigned  to  chemistry  as  the  Egyptian  art,  or  as  the 
secret  art  of  transmutation,  as  practised  by  the  Chemi 
(the  Koptic  for  Egyptians).  It  is  undeniable  that  Zosimus, 
in  the  fifth  century  of  our  era  wrote  %jjju.£i«,  derived  from 
%£w,  or  %£uw  (to  melt,  or  to  fuse) ;  but  there  certainly  is  no 
warrant  for  using  the  y,  since  neither  the  Greek  substan¬ 
tive  nor  the  verb  contains  the  v  placed  as  this  author 
would  have  it.  As  td  the  contents  of  the  book,  while 
admitting  that  there  is  in  it  a  large  amount  of  useful  in¬ 
formation,  it  is  equally  true  that  it  is,  in  many  respedts, 
a  curious  olla  podrida  ;  and  this  especially  applies  to  the 
attempt  evidently  made  of  compressing  a  great  deal  into  a 
very  confined  space.  On  page  20,  we  read — “  There  are 
two  kinds  or  classes  of  matter.  Matter  which  has  been 
formed  by  the  adtion  of  animals  or  of  plants,  or  which  is 
part  of  an  animal  or  of  a  plant,  is  called  organic  matter  ; 
because  it  is  a  part  of  the  substance  of  the  organs  of  the 
animal  or  of  the  plant,  or  is  produced  by  these  organs. 
Wood  is  an  organic  substance,  because  it  is  a  part  of  the 
plant ;  starch  is  organic  matter,  because  it  is  formed  by 
the  organs  of  the  plant ;  flesh  is  organic  matter,  because 
it  is  part  of  the  animal.”  It  would  seem  that  the  author 


has  no  idea  of  the  distinction  to  be  made  between  organ¬ 
ised  and  organic  substances  or  matter.  The  book  is  by  no 
means  free  from  incorrect  statements — e.g.,  page  83  we 
read — “  For  chlorine  cannot  bleach  mineral  colours.” 
How,  then,  does  it  act  upon  ultramarine,  or  upon 
Scheele’s  green  ?  Of  phosphorus,  we  read  that  it  can  be 
obtained  in  the  free  state  only  by  artificial  means ;  this  is, 
of  course,  quite  correct,  but  this  equally  applies  to  silicon, 
of  which  it  is  said  it  is  not  found  in  free  state,  while,  accord¬ 
ing  to  the  author,  boron  is  not  known  in  free  state — a 
statement  which  is  quite  incorrect,  for  it  may  be  obtained 
in  the  free  state  by  artificial  means  just  as  well  as  phos¬ 
phorus  and  silicon. 

The  appendix  is  the  best,  and,  in  many  respects,  most 
valuable  part  of  the  book,  since  in  it  are  given  the  rules 
applying  to  decimal  fractions,  the  decimal  system  of 
weights  and  measures,  and  the  value  thereof  according 
to  the  English  system.  The  author  has,  we  fear,  written 
rather  hurriedly;  and,  by  trying  to  compress  too  much 
information  in  a  small  space,  sacrificed  that  clearness 
which  should  characterise  a  book  of  this  nature  intended 
for  the  great  body  of  the  people. 


CORRESPONDENCE. 


QUANTIVALENCE  OF  SODIUM,  &c. 

To  the  Editor  of  the  Chemical  News. 

Sir, — From  the  letters  of  Mr.  G.  E.  Davis,  and  Mr.  Noel 
Hartley,  which  have  recently  appeared  in  the  Chemical 
News,  it  would  seem  that  these  gentlemen  consider  that 
there  is  something  quite  new  in  regarding  sodium, 
potassium,  &c.,  as  capable  of  acting  as  triads  and  pentads. 
Now,  I  respectfully  submit  that  there  is  no  great  novelty 
in  the  matter  ;  such  views  having  been  put  forth  by  several 
chemists  at  various  times,  but,  without  going  further 
into  the  subject,  I  will  simply  call  attention  to  a  paper 
which  I  wrote  on  this  question  (Chemical  News,  vol. 
xvi.,  p.  43,  July  26,  1867),  with  the  object  of  showing 
“  that  reputed  monads  may,  under  certain  circumstances, 
play  the  part  of  triads  and  pentads.  Indeed,  anyone  who 
considers  such  compounds  as  that  of  potassium  with 
hydrogen  and  fluorine,  KHF2,  and  that  of  silver  with 
hydrogen  and  iodine,  AgHI2,  can  hardly  fail  to  regard 
one  at  least  of  the  elements  so  combined  as  acting,  for 
the  time  being,  the  part  of  a  triad.  Professor  Wanklyn, 
however,  is  not  content  with  regarding  sodium  as 
occasionally  capable  of  triadic  functions;  he  seems  to 
argue  that  it  is  never  a  monad,  and  this  extreme  view 
appears  to  be  quite  untenable  in  the  present  state  of 
science. 

One  word,  in  conclusion,  with  reference  to  the  two 
classesinto  which  Dr.  Williamsonhasdividedtheelements, 
viz.,  those  of  even  and  uneven  quantivalence,  or,  as  Dr. 
Odling  calls  them,  artiads  and  perissads  ;  I  believe  that 
there  is  no  hard  and  fast  line  between  these  two  classes, 
and  could  produce  evidence  on  this  point,  but  will,  at 
present,  merely  remark  that  quantivalence  must  be  re¬ 
garded  as  a  state  or  condition  of  matter,  and  not  as  an 
unalterable  property  attached  to  this  or  that  element. — I 
am,  &c., 

John  A.  R.  Newlands,  F.C.S. 

13,  Knowle  Road,  Brixton,  S.W. 

February  28,  1870. 


TREATING  EXCRETA  OF  TOWNS. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  have  just  been  shown  an  article  in  the  Chemical 
News  of  October  22nd,  1869  (vol.  xx.,  p.  196),  on  “  A 
Chemical  Method  of  Treating  the  Excreta  of  Towns,” 
by  Edward  C.  C.  Stanford,  F.C.S.  It  may  be  interesting 
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to  your  readers  to  have  a  short  description  of  the  system 
of  conservancy  I  have  persistently  been  trying  to  introduce 
into  India  for  the  last  eighteen  months.  I  must  premise 
that,  in  tropical  climates,  the  evils  of  the  water  sewage 
are  greatly  increased.  The  water  with  which  the  sewers 
are  flushed  is  hot ;  putrefactive  fermentation  takes  place 
very  rapidly,  as,  also,  does  fungoid  vegetation.  The 
system  I  propose  is  to  carbonise  the  filth  in  retorts,  and 
to  utilise  the  gas  for  heating  the  furnace  and  for  illumina¬ 
ting.  The  filth  is  thoroughly  deodorised,  by  means  of  the 
poudrette  coke  (the  residue  left  in  the  retorts),  and  can 
be  carried  in  carts  or  open  vessels  to  the  carbonising 
apparatus.  In  order  to  obtain  an  extra  quantity  of  gas 
for  heating  the  furnace,  I  purpose  either  making  the  re¬ 
torts  reciprocating,  or  using  double  retorts,  with  mouth¬ 
pieces,  lids,  and  ascension-pipes  at  both  ends  ;  by  this 
means,  the  charge  of  one  retort,  or  of  half  a  double  re¬ 
tort,  can  be  so  arranged  that  the  steam  first  given  off  will 
pass  through  and  over  the  incandescent  poudrette  coke 
lying  in  the  other  half,  or  in  the  reciprocating  retort,  as 
the  case  may  be.  By  this  means,  the  steam  becomes  de¬ 
composed  and  forms  two  gases,  hydrogen  and  carbonic 
oxide.  There  must  be  stop-valves  in  the  ascension-pipes 
to  carry  out  this  arrangement.  I  have  always  insisted 
that  the  poudrette  coke,  surcharged  with  ordine,  will 
give  a  highly-luminous  gas.  I  am  now  preparing  a  project 
for  the  conservancy  of  the  Cantonment  of  Dum-Dum,  by 
order  of  the  Viceroy  in  Council,  and  will  send  you  full 
particulars  of  the  result. 

It  may  be  thought  that  if  the  carbon  be  used  to  make 
carbonic  oxide  by  decomposing  the  water,  it  will  not  be 
available  as  poudrette  coke  for  deodorising  fresh  filth  ; 
but  one,  or  a  pair  of  retorts,  loaded  and  so  used,  out  of  a 
group  of  five,  will  give  sufficient  gas  for  heating  the  fur¬ 
nace.  For  Dum-Dum,  I  propose  having  a  group  of  five  re¬ 
torts  (double) ,  with  a  furnace-grate  for  coke  at  one  end  and  a 
pipe  passing  in  for  gas  at  the  other  end  through  the  back 
wall.  There  is  a  condenser,  with  a  tank  for  collecting  the 
tar  and  ammoniacal  liquor  ;  a  dry-lime  purifier,  for  getting 
rid  of  any  carbonic  acid  ;  and  a  small  gas-holder,  for 
regulating  the  supply  of  gas  to  the  furnace. — I  am,  &c., 

W.  R.  Gilbert  Hickey,  C.E. 

Calcutta,  Feb.  1st,  1870. 


MISCELLANEOUS. 


Death  of  Dr.  Redtenbacher. — We  regret  to  have 
to  announce  the  death  of  Joseph  Redtenbacher,  M.D.,  &c., 
Professor  of  Chemistry  at  the  University  of  Vienna. 
The  deceased  was  born  on  March  12th,  1810,  at 
Kirchdorff  (Austria),  and  held,  since  1849,  the  Chair  of 
Chemistry  just  alluded  to.  He  was  well  known  as  the 
author  of  a  large  number  of  scientific  memoirs  and 
papers,  and  was  a  member  of  the  Imperial  and  Royal 
Academy  of  Vienna  from  the  date  of  its  foundation,  some 
forty  years  ago. 

New  Dictionary  of  Science. — Messrs.  Moxon  and 
Co.  are  preparing  for  publication  a  Dictionary  of  Science, 
edited  by  Mr.  G.  Farrer  Rodwell.  It  will  be  uniform 
with  Haydn’s  “  Dictionary  of  Dates”  and  “  Dictionary  of 
Biography,”  and  will  comprise — Acoustics,  Astronomy, 
Chemistry,  Dynamics,  Electricity,  Heat,  Hydrodynamics, 
Hydrostatics,  Light,  Magnetism,  Meteorology,  Pneu¬ 
matics,  Statics.  These  subjects  will  be  treated  of  by — • 
J.  T.  Bottomley,  M.A.,  Lecturer  on  Natural  Science  in 
King’s  College  School ;  William  Crookes,  F.R.S.,  &c., 
Frederick  Guthrie,  B.A.,  Ph.D.,  Professor  of  Natural 
Philosophy  in  the  Royal  School  of  Mines;  R.  A.  Proctor, 
B.A.,  F.R.A.S. ;  Richard  Wormell,  B.A. ;  and  the  Editor. 

Gold-Smelting  in  Irkoutsk,  East  Siberia. — MM.  Basnin  and 
LomonosBoff  have  opened  a  private  laboratory,  in  Irkoutsk,  for  the 
technical  study  of  the  minerals,  &c.,  of  the  country — i.e.,  the  determina¬ 
tion  of  ores,  salts,  solutions,  manures,  and  materials  for  building  and 
heating  (the  determination  of  paraffin  in  asphaltum  is  included).  The 


laboratories  are  large,  and  fitted  up  with  all  the  necessary  apparatus* 
The  titration  method  will  be  exclusively  used  for  tecjlnjcaj  anaiySjs  of 
useful  minerals ;  as  far  as  this  method  ext«nds,  MM.  Lomonoss0^ 
and  Basnin  have  promised  to  send  us  an  account  0f  the  results 
their  labours  from  time  to  time. 

A  Soda  Mine.— Some  two  miles  north  of  the  Sand  Springs  Road, 
and  fifty  miles  east  of  Virginia  and  Gold  Hill ,  is  an  immense  and  appa¬ 
rently  inexhaustible  deposit  of  almost  pure  soda.  It  is  owned  by  parties 
in  Carson  and  Virginia,  who  use  it  in  the  manufacture  of  soap,  and 
also  supply  quartz  mills  with  it  as  a  chemical  agent  in  the  reduction 
of  ores.  They  also  supply  it  to  drug  and  grocery  stores,  where  it  is 
sold  for  washing  and  other  purposes  for  which  common  soda  is  ordi¬ 
narily  used.  It  is  free  from  all  earthy  matter,  and  consists  of  80  per 
cent  soda,  the  balance  being  salt,  or  something  of  the  sort.  The  de¬ 
posit  is  in  the  midst  of  an  alkali  flat,  of  some  17  acres  in  extent,  and  at 
the  surface  it  appeared  only  about  3  feet  wide,  or  rather  more  like  a 
soda  spring  than  anything  else,  the  pure  article  forming  in  a  crust  over 
and  about  the  strong  watery  solution.  Upon  digging  beneath  this, 
however,  the  solid  soda  was  discovered  in  a  defined  mass,  like  a  quartz 
ledge.  A  shaft  has  been  sunk  beside  it  to  the  depth  of  50  feet,  from 
the  bottom  of  which  a  drift  has  been  made  25  feet  into  the  vein  or  de¬ 
posit  of  soda,  without  getting  through  it ;  in  faCt,  very  little  is  known  of 
the  depth  or  extent  of  this  huge  deposit  of  s®da,  except  that  there  is 
apparently  a  million  tons  or  more  of  it  in  sight.  The  enclosing  walls 
on  each  side  are  very  distinctly  defined,  and  are  simply  composed  of  a 
dark,  heavy,  compact,  iron  sand,  strongly  impregnated  with  soda. 
This  deposit  is  as  singular  as  it  is  valuable,  and  goes  to  show  how 
little  the  varied  and  inexhaustible  resources  of  our  young  State  are  as 
yet  developed. — Gold  Hill  News. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Under  this  heading  will  be  found  an  encyclopaedic  list  of  chemical 
papers  published  abroad  during  the  past  week ,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices,  will,  therefore ,  be  equivalent  to  an  English  edition  of 
the  “  Jahresberi elite." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Coh-iptes  Rendus  des  Seances  de  VAcademie  des  Sciences,  March  7, 

1870. 

This  number  contains  the  following  papers  and  memoirs  relating  to 
chemistry  and  physical  sciences: — 

Electromotive  Force  of  Divers  Substances,  as,  for  instance, 
Pure  Carbon,  Gold,  Platinum,  &c.,  in  the  Presence  of  Water 
and  other  Fluids. — E.  Becquerel. — This  paper  contains  the  descrip¬ 
tion  of  a  series  of  very  accurate  experiments  made  with  chemically 
pure  substances.  Among  the  curious  faCts  elicited  is  this,  that  pure 
gold,  obtained  from  the  French  Mint,  is  aCted  upon  by  pure  water  in  a 
manner  not  hitherto  explained,  but  which  gives  the  author  occasion  to 
ask  whether,  possibly,  gold  does  not  contain  a'nother  substance,  which 
has  not  been  discovered,  or  whether,  perhaps,  the  slow  aCtion  of  the 
water  is  not  the  cause  of  the  disaggregation  of  the  gold,  and  thus  ex¬ 
plains  the  faCt  of  its  being  found  in  rivers  in  the  state  of  dust. 

Elucidating  Remarks  on  M.  Charles. — J.  Dupuis.— In  the  meet¬ 
ing  of  the  7th  of  February  last,  mention  was  made  of  some  papers, 
manuscripts,  and  books  presented  to  the  Academy,  formerly  the 
property  of  the  celebrated  physicist,  Charles.  It  appears  that  some 
confusion  has  arisen,  since  there  have  been  two  scientific  men  bearing 
this  surname— viz.,  Jacques,  born  at  Cluny,  a  celebrated  mathe¬ 
matician,  who  died  on  the  22nd  of  August,  1791 ;  and  Jacques  Alex¬ 
andre  Cesar,  born  at  Baugency,  on  the  12th  of  November,  1746,  who 
died  in  1823,  and  it  is  this  latter  celebrated  physicist  whose  papers, 
memoirs,  &c.,  have  been  accepted  by  the  Academy  for  its  library. 

Observations  of  the  Colours  Exhibited  by  Rarefied  Gases 
when  Submitted  to  SpeCtrum  Analysis. — J.  Dubrunfaut. 

Electromotive  Force  which  Platinum  Evolves  when  brought 
into  Contadt  with  Divers  Liquids. — J.  M.  Gaugain. 

Formation  of  Icicles. — Lecoq  de  Boisbaudran. — A  paper  illus¬ 
trated  with  several  woodcuts,  absolutely  necessary  for  it  to  be  properly 
understood. 

Illumination  of  Transparent  Bodies. — M.  Soret. 

Absence  of  Oxygenated  Water  in  the  Snow  Fallen  at  Rouen. 
— A.  Houzeau. — This  paper  contains  an  account  of  very  carefully 
executed  experiments  to  detedt  the  presence  of  peroxide  of  hydrogen 
( eau  oxyg&nee )  in  water  obtained  from  snow,  care  being  taken  to  pre¬ 
vent  the  loss  or  decomposition  of  the  peroxide  alluded  to.  The  author’s 
opinion  is  that,  since  the  experiments  made  at  Kasan  undoubtedly 
proved  the  presence  of  the  peroxide  of  hydrogen  in  snow  water,  there 
may  exist  an  essential  difference,  caused  by  the  locality  where  it  falls. 
Kasan  is  situated  almost  in  the  centre  of  the  Russian  empire,  far 
away  from  any  seas  or  oceans. 


J  Chemical  News 
1  March  18,  1870. 
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'  Poisoning  with  Hydrocyanic  Acid  and  Cyanides.— M.  Bon- 
jean. — This  paper  contains  a  very  interesting  account  of  a  series  of 
experiments  made  with  living  animals,  in  order  to  establish  positively 
whether,  after  their  death,  such  substances  as  hydroc)'anic  acid  and 
cyanides  can  be  detected  with  perfect  certainty  by  chemical  analysis. 
The  contents  of  the  paper  are  too  lengthy  for  full  and  useful  abstrac¬ 
tion,  but  deserve  attention,  especially  for  medico-legal  questions. 

Rain  of  Sand  which  occurred  in  Italy  on  the  13th  and  14th  of 
February  last.— Rev.  P.  Denza,  S.J. — This  lengthy  memoir  contains 
the  account  of  a  very  curious  phenomenon — viz.,  rain,  in  the  southern 
parts  of  Italy,  accompanied  by  a  fall  of  a  fine  reddish  sand,  while,  in 
the  northern  parts  of  that  kingdom,  snow  fell  accompanied  by  the 
same  substance.  The  sand  has  been  tested,  and  found  identical  with 
that  which  is  now  and  then  carried  by  gales  of  wind  from  the  African 
desert,  not  simply  into  Italy,  but  even  sometimes  into  Switzerland, 
where  some  of  it  fell,  along  with  snow,  at  Tscappina  (Canton  des 
Grisons).  This  paper  contains  many  curious  fadts  relating  to  a  phe¬ 
nomenon  which  is  sometimes  observed  also  on  the  Canary  Islands. 

Acftion  of  Ozone  upon  Nitroglycerine,  Dynamite,  and  other 
Explosive  Substances. — J.  Jouglet. — According  to  the  author’s 
experiments,  nitroglycerine,  dynamite,  iodide  of  nitrogen,  chloride  of 
nitrogen,  and  some  other  similar  compounds  explode  the  very  moment 
they  are  brought  into  contadt  with  ozone  ;  so  that,  for  instance,  a 
drop  of  nitroglycerine,  introduced  into  a  vessel  containing  ozone, 
causes  an  instantaneous  explosion.  Picrate  of  potassa  gunpowder 
and  ordinary  gunpowder  are  slowly  decomposed  by  ozone,  a  decom¬ 
position  which,  as  regards  the  last-named  substance,  takes  several 
weeks  before  it  is  perceptible. 


Les  Mondes,  February  24,  1870. 

Solar  Temperature,  and  the  Means  by  which  it  is  Kept  up. 
—Rev.  A.  Secchi,  S.J. — The  resume  of  this  memoir,  originally  pub¬ 
lished  in  the  Italian  language,  is  given  in  the  following  few  lines:  — 
The  sun  is  a  globe  possessed  of  an  enormously-high  temperature,  un¬ 
doubtedly  reaching  many  millions  of  degrees;  but  our  means  of  esti¬ 
mating  that  temperature  are  very  imperfedt.  As  to  the  origin  of  this 
high  degree  of  heat,  it  may  have  been  the  result  of  the  force  of  gravita¬ 
tion  which  has  united  the  elements  of  which  the  central  point  of  the 
system  (viz.,  of  our  solar)  has  been  made  up  ;  the  initial  temperature, 
therefore,  the  result  of  mechanical  adtion,  will,  of  necessity,  have  been 
far  greater  than  the  present  temperature  of  the  sun  is,  which  is  cer¬ 
tainly  cooling  doiVn.  However  great  this  loss  of  heat  may  be,  it  is  im¬ 
perceptible  to  us,  since  it  is  slowly  taking  place,  and  partly  compen¬ 
sated  by  chemical  adtions  which  take  place  in  the  sun,  which  is,  in  all 
probability,  in  its  interior,  a  mass  of  strongly-compressed  and  con¬ 
densed  nebulous  matter. 

Handbook  of  General  Cosmography. — H.  J.  Klein. — This  is 
highly  eulogised  as  a  compendium  explaining,  in  a  clear  and  precise 
style,  everything  at  present  known  of  our  solar  system  and  its  con¬ 
stitution.  The  author  has  followed,  as  pattern,  the  celebrated  von 
Humboldt’s  Cosmos. 

Cleansing  of  Raw  Sugars,  and  Extraction  of  Sugar  from 
Molasses,  by  means  of  the  Saccharate  of  Hydrocarbonate  of 
Eime.—  J.  Boivin  and  T.  Loiseau. — Under  the  name  of  sucrate 
d'hydrocarbonale  de  chaux  (saccharate  of  hydrocarbonate  of  lime),  the 
authors  describe,  but  do  not  exadtly  define,  a  peculiar  compound  of 
lime-water  and  sugar,  to  which  some  peculiar  properties  are  ascribed. 
The  main  gist  of  the  paper  is  a  lengthy  account  of  an  enumeration  of 
the  processes  in  use  for  refining  sugar  at  the  refinery  of  MM.  Som- 
mier  and  Co.,  La  Villette,  Paris,  according  to  the  system  of  the 
authors,  but  any  one  acquainted  with  sugar  refining  will  at  once  per¬ 
ceive  that  the  paper  is  vaguely  worded,  and  that  there  is  a  want  of 
precision  in  it. 

Apparatus  for  Heating  the  Feed- Water  for  Steam  Boilers. 

• — H.  N.  Wateso. —  This  contrivance,  which  could  not  be  well  under¬ 
stood  without  the  reproduction  of  the  cut,  is  an  ingenious  arrange¬ 
ment,  well  deserving  the  attention  of  those  who  wish  to  save  fuel. 
Emile  Leroux,  C.  E.  43,  Rue  de  Verneuil,  Paris,  gives  full  particulars 
on  this  subject. 

Tungsten  Blue. — Tessie  du  Motay. — Dissolve,  in  a  sufficient 
quantity  of  water,  and  successively,  10  parts  of  tungstate  of  soda,  8  of 
tin-salt  (protochloride  of  tin),  5  of  ferrocyanide  of  potassium,  and  1  of 
perchloride  of  iron.  When  all  these  substances  are  dissolved,  the 
mixture  is  thoroughly  stirred  up,  and  the  sediment  which  is  formed  is 
separated  by  filtration.  As  soon  as  the  liquid  has  run  off,  the  moist  pasty 
matter  is  spread  out  in  thin  layers  upon  suitable  glass  plates,  or  shallow 
dishes,  and  for  several  days  exposed  to  the  aCtion  of  strong  daylight 
and  sunshine.  This  slowly  causes  the  formation  of  a  beautifully-blue 
pigment ;  and  this  aCtion  may  be  accelerated  by  washing  the  material, 
*0  as  to  remove  the  matters  soluble  in  water  which  it  yet  contains. 
The  blue  material  has  a  great  similarity  with  Prussian  blue,  but 
differs  from  it  by  not  being  bleached  by  sunlight ;  akin  to  Prussian 
blue,  it  resists  the  aCtion  of  acids,  but  not  of  alkalies.  The  tungsten 
blue  can  be  heated  to  about  1800  without  decomposition.  Its  per¬ 
centage  composition,  in  100  parts,  is — Water,  7'85  ;  tin,  3i'6g ;  iron, 
5-13  ;  cyanogen,  ig'4i  ;  blue  oxide  of  tungsten,  35T0  ;  total,  gg‘68. 
This  blue  is  not  affeCted  by  artificial  light  at  all,  and  is  sold  at  the 
same  price  as  the  very  best  quality  of  Prussian  blue. 

Oxyhydrogen  Light. — T essie  du  Motay.— A  lengthy  paper,  setting 
forth  chiefly  matters  of  domestic  economy,  as  regards  the  cost  of 
this  mode  of  illumination,  and  also  detailing  improvements  made 
whereby  the  use  of  lime  or  zirconia  cylinders  is  replaced  by  a  suitable 
system  of  carburation  of  the  hydrogen  gas. 


March  3,  1870. 

Prize  Questions  Proposed  by  the  Royal  Belgian  Academy 
of  Sciences,  at  Brussels. — (We  do  not  quote  those  belonging  either 
to  pure  mathematicsornaturalhistory).  Thestudy  of  eleCtrical  induction 
currents,  based,  as  much  as  possible,  upon  a  new  series  of  experiments 
to  be  made.  A  new  series  of  researches  to  be  made,  with  the  view 
of  establishing  the  chemical  composition  and  the  mutual  relation 
existing  between  the  albuminoid  substances.  A  gold  medal  (value 
£40)  will  be  given  for  a  successful  answer  to  the  last-mentioned 
question,  while  the  value  of  the  gold  medal  to  be  given  for  the  reply 
to  the  other  question  will  be  £24.  Answers,  written  in  Latin,  French, 
or  Flemish  languages,  to  be  sent,  post-paid,  to  M.  Guetelet,  the  per¬ 
petual  secretary,  on  or  before  June  1,  1871. 

Prize  Questions  Proposed  by  the  Bataafsch  Genootschap 
(Batavian  Philosophical  Society)  at  Rotterdam. — We  only  quote 
such  as  belong  to  chemistry  or  allied  sciences.  Determination  of  the 
temperature  of  the  water  of  the  oceans  at  great  depth,  and  in  such 
localities  (latitude  and  longitude)  where  these  determinations  have  not 
yet  been  made  ;  crystallographical  examination  of  such  organic  com¬ 
pounds  as  are  sufficiently  developed  to  recognise  the  cleavage  of  the 
crystals  ;  determine  whether  any  parts  of  the  sun’s  surface  are 
possessed  of  a  higher  temperature  than  other  portions  thereof,  and  also 
whether  the  hotter  portions  are  always  the  same  ;  the  experimental 
determination  of  the  temperature  of  decomposition  of  several  chemical 
compounds,  and  the  estimation  of  the  influence  exercised  thereupon 
by  the  presence  of  different  other  substances,  and  other  conditions  which 
may  modify  that  temperature  ;  with  at  least  three  liquids,  the  influence 
has  to  be  determined  which  is  exercised  upon  electrolysis  when  the 
electrolyte  is  submitted  to  pressure :  verify,  at  the  same  time,  whether 
the  fadts  observed  confirm  the  principle  of  the  conservation  of  force. 
By  a  sufficient  number  of  well-authenticated  faCts,  the  question  should 
be  settled  whether  steam  boiler  explosions  are  due  to  a  formation  of 
hydrogen  gas  (decomposition  of  water),  or  to  the  sudden  conversion 
into  steam  of  water  previously  converted  into  the  spheroidal  state  ;  the 
estimation  of  the  resistance  to  a  galvanic  current  by  liquid  mixtures 
(amalgams  in  liquid  state)  of  mercury  and  zinc,  and  mercury  and  gold, 
care  being  taken  that  the  precise  proportions  of  the  metals  mixed 
together,  the  sp.  gr.  of  each  mixture,  and  the  thermo-eleCtric  proper¬ 
ties  such  amalgams  might  possess,  be  simultaneously  indicated  ;  hiB- 
torico-critical  account  of  the  observations  hitherto  made  of  the 
eleCtric  currents  produced  in  telegraphic  wires  by  thunderstorms  and 
Aurora  Borealis.  Answer  to  the  question  w'hether  any  other  molecular 
variations  than  those  produced  by  the  increase  of  the  temperature  of 
bodies  affedt  the  rays  of  the  spedtrum  peculiar  to  such  bodies.  De¬ 
cisive  experiments  to  be  taken  in  order  to  settle  the  question  between 
Dr.  Tyndall  and  Prof.  Magnus,  concerning  the  greatest  absorption  of 
heat  by  air  charged  with  aqueous  vapours.  T est,  by  a  series  of  entirely 
new  experiments,  the  truth  of  Dr.  Gaugain’s  statement  that  condudted 
eledtricity  is  propagated  through  matter,  while  free  eledtricity  is 
propagated  through  the  ether.  What  is  the  cause  of  the  volcanoes 
of  the  Indian  Archipelago?  The  precise  estimation  of  the  degree  of 
solubility  of  gases  in  liquids,  to  be  determined  for  at  least  four  gases 
and  eight  fluids  ;  the  rules  generally  given  for  the  placing  of  light¬ 
ning  conductors  on  buildings  should  be  tested,  if  possible,  by  experi¬ 
ments  and  observations,  and  therefrom  fixed  rules  established  ;  the 
more  extended  study  should  be  made  of  the  condudtibility  of  those 
eledtrical  conductors  termed,  by  Dr.  Gaugain,  imperfect  conductors  ; 
theory,  by  confirmation,  of  Holtz’s  electrical  machine;  explanation  of 
the  phenomena  of  the  spontaneously-becomingcharged  with  electricity 
of  electric  condudtors  placed  underground,  or  under  w'ater,  and  the 
means  to  prevent,  or,  at  least,  to  neutralise,  the  effects  thereof.  For 
the  best  answers,  a  gold  medal,  value  £15,  or  the  money-value,  with  an 
additional  premium  of  from  £5  to  £12  ;  a  silver  medal  for  the  next 
best  answer.  Answers  written  in  Dutch,  French,  English,  German, 
or  Latin  languages,  accompanied  by  a  sealed  billet,  bearing  outside  a 
motto,  and  inside  the  author’s  name,  to  be  sent,  post-paid,  to  Dr.  F. 
van  der  Pant,  at  Rotterdam,  on  or  before  the  1st  of  February,  1870. 

Measurement  of  Forces. — M.  Coste. 

Movement  of  the  Sea. — J.  Quenaut. — This  author  writes  from 
Montmartin-sur-Mer,  and,  among  other  things,  states  that,  according 
to  authentic  documents,  the  islands  of  Jersey  and  Guernsey  have  sunk 
down,  during  the  lapse  of  the  last  500  years,  at  least  13  metres. 

Capital  Punishment  by  means  of  the  Guillotine.— Dr.  E. 
Decaisne. — We  simply  quote  the  title  of  this  paper,  very  opportunely 
published,  since  it  contains  full  explanation  and  sound  refutation  of 
the  nonsense  which  has  appeared  in  print  of  late  concerning  the  re¬ 
tention  of  vitality,  and  even  consciousness,  after  decapitation  by  this 
machine,  introduced  in  France  in  1791. 

March  10,  1S70. 

Candle- Bearing  Tree. — This  curious  tree  is  only  met  with  near 
the  river  Chagres,  in  the  Isthmus  of  Panama,  and  w'as  discovered 
there  by  Dr.  Siemann.  It  is  the  fruit  of  this  tree  which  so  perfectly 
resembles,  in  shape  and  colour,  that  of  unbleached  wax  candles,  which 
has  given  rise  to  its  popular  name,  palo  de  velas  (candle  tree) ;  the 
botanical  name  is  Parmeniiera  cerifera,  and  its  fruit  is  eaten  by  sheep. 
The  fruit  known  as  quamxilotte,  and  eaten  by  the  Mexicans  as  a  deli¬ 
cacy,  is  produced  by  the  Parmentiera  pendulus. 

Secreting  Organ  of,  and  the  Secretion  of  Sulphuric  Acid 
by,  Gasteropode  Molluscs. — -Paolo  Panceri. — Very  little  is  at  yet 
known  about  the  chemical  nature  of  the  various  fluids  produced  in  and 
secreted  by  the  non-vertebrated  animals.  The  lengthy  paper  here 
quoted  describes  a  very  curious  phenomenon  of  the  mollusc  known  as 
Dolium  galea ,  which  sometimes  grows  to  a  very  large  size.  The 
saliva  of  this  animal  is  a  colourless,  somewhat  opalescent  liquid,  of 
from  ro25  to  ro30  sp.  gr.,  containing,  in  100  parts — Free  sulphuric 
!  acid,  3‘42  ;  combined  sulphuric  acid,  o-2;  combined  hydrochloric  acid, 
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0*58;  potassa,  soda,  magnesia,  oxide  of  iron,  phosphates,  and  organic 
matter,  r8 ;  water,  94*0.  This  paper  contains,  moreover,  an  anatomical 
and  physiological  account  of  the  secretory  organs  of  this  animal. 

Improved  Coffee-Roasting  Machine. — M.  Marchand. — There 
is  a  woodcut  annexed  to  the  description  of  this  contrivance,  which 
has  been  very  favourably  reported  upon  by  a  committee  of  the 
Chemical  Department  of  the  Societe  d’Encouragement  de  l’lndustrie 
Nationale. 


Revue  des  Cours  Scientifiques  de  la  France  ct  de  I'Etranger ,  March  5, 

1870. 

From  this  number,  which  does  not  contain  any  papers  relating  to 
chemistry  or  allied  sciences,  we  learn  that  M.  Delaunay  has  been  ap¬ 
pointed  Director  of  the  Imperial  Observatory  at  Paris,  in  lieu  of 
M.  Le  Verrier. 

The  Elsasz  during  the  Tertiary  Period. — J.  Delbos. — An  inte¬ 
resting  geological  paper. 


Cosmos,  March  5,  1870. 

Heating  of  Steam  Boilers. — A.  Scheurer-Kestner  and  E.  Meunier. 
— The  authors  have  made,  on  the  large  scale,  a  series  of  experiments 
which  prove  that  only  about  60  per  cent  of  the  heat  given  off  by  the 
combustion  of  coals  is  really  utilised,  and  the  loss  is  due  to  the  radia¬ 
tion  of  the  exterior  surfaces  of  the  boilers.  The  authors  are  of 
opinion  that  improvements  should  be  directed  towards  the  prevention 
of  this  loss  of  heat  ;  they,  moreover,  find  that  the  cleaning  of  the  in¬ 
side  of  the  boilers  has  great  influence,  and  suggest  that  this  opera¬ 
tion  of  cleaning  should  be  done  at  short  intervals  of  time. 

Preservation  of  Milk. — Add  to  every  litre  (ij  pints,  and  5  oz.)  of 
unskimmed  milk,  previously  poured  in  a  well-annealed  glass  bottle, 
40  centigrms.  (about  6  grs.)  of  bicarbonate  of  soda.  Place  the  bottle 
containing  the  milk,  and  well  corked,  for  about  four  hours  in  a  water- 
bath  heated  up  to  90°  (1940  F.).  On  being  taken  out,  the  bottle  is  var¬ 
nished  over  with  tar  :  and  in  that  state  the  milk  it  contains  will  keep 
sound  and  sweet  for  several  weeks. 

Large  Fir  Tree. — There  has  been  just  cut  down,  at  Arvva,  in 
Hungary,  a  fir  tree,  139  ft.  high,  and  71  inches  in  diameter  at  2  ft. 
from  the  soil.  This  tree,  as  regards  size,  is  a  specimen  now  very 
rarely  met  with  in  Europe,  though  more  common  to  America. 

Solid  Bisulphide  of  Carbon. — Dr.  von  Wartha. — This  has  been 
obtained  by  the  rapid  evaporation  of  this  liquid  itself  in  the  same  way 
as  solid  carbonic  acid  is  formed.  The  solid  sulphide  melts  at  90  F., 
and  has  the  appearance  of  small  cauliflowers. 


Bibliotlieque  Universelle  et  Revue  Suisse. — Archives  des  Seiences  Phy¬ 
siques  et  Naiurelles,  No.  145, 

This  number,  and  the  following  (No.  146),  do  not  contain  any  original 
papers  relating  to  chemistry  or  allied  sciences. 


Monatsbericlite  der  Kdniglioh  Preussischen  Akademie  der  Wissen- 
schaften  zu  Berlin,  November,  1869. 

The  only  paper  relating  to  chemistry  in  this  number  is  a  lengthy 
memoir : — 

Contribution  to  the  History  of  the  Sulphuretted  Urea. — 
Prof.  A.  W.  Hofmann. — This  memoir  contains  the  following  sub¬ 
sections: — Desulphuration  of  the  ethyl-sulpho  ureas;  desulphuration 
of  the  diethyl-sulpho  ureas;  desulphuration  of  diethyl  urea  in  the 
presence  of  ethylamine  ;  desulphuration  of  diethyl-sulpho  urea  in  the 
presence  of  ammonia;  desulphuration  of  monoethyl-sulpho  urea;  de- 
sulphuration  of  normal  sulpho  urea. 


Annales  du  Genie  Civil,  February,  1870. 

This  number  contains  a  paper  on  the — • 

Utilisation  of  the  Heather. — E.  Dromard. — In  France,  and  in  a 
great  many  other  European  countries,  very  large  tradts  of  land  are  un¬ 
cultivated  and  left  waste,  producing  nothing  but  heather  and  similar 
plants.  The  author’s  lengthy  memoir  describes  practical  methods 
whereby  these  plants  are  employed  for  the  production  of  charcoal, 
acetic  acid,  tar,  and  other  useful  products,  and  the  soil  so  cleared  as 
to  become  fit  for  the  cultivation  of  various  kinds  of  fir  trees.  The  con¬ 
tents  of  this  paper  are  of  great  interest  to  agriculturists  and  land- 
owners. 


Pharmaceutische  Zeitschrift  filr  Russland,  December,  1869. 

The  only  original  paper  contained  in  this  number  is  the  end  of  the 
extremely  lengthy  memoir — 

Monograph  on  Inuline. — Dr.  Dragendorff. 


Journal  fur  Gasbeleuchtuitg,  January,  1870. 

Although  not  direCtly  bearing  upon  the  matters  generally  treated  in 
our  journal,  we  call  attention  to  an  excellent  paper,  illustrated  with 
a  series  of  beautifully-executed  engravings,  on  the— 


Application  of  Gas  Illumination  to  Theatres. — L.  Diehl.- — 
Considering  that  these  buildings  so  frequently  become  the  prey  of 
flames,  occasioning  serious  loss  of  life  by  their  conflagrations,  this 
paper  is  of  great  interest  to  all  concerned  in  such  matters. 


Jahrbuch  der  Kaiserlich-Koniglichen  Gcologischen  Reichsanstalt , 
.  ,  No.  4,  1869. 

This  number  contains — 

Contribution  to  the  Mineralogical  Topography  of  Austria 
and  Hungary. — F.  von  Vivenot. — This  useful  a«d  concise  catalogue 
is  alphabetically  arranged,  as  far  as  the  minerals  ace  concerned,  while 
the  names  of  the  localities  are  printed  in  italics. 


Pelytechnisches  Journal  von  Dingier,  second  number  for  January, 

1870. 

This  number  contains  the  following  original  papers  relating  to 
chemistry  and  allied  sciences  : — ■ 

Possible  Causes  of  Steam-Boiler  Explosions.  —  Dr.  H. 
Schroder. 

Bessemer  Steel  and  Heaton  Steel  Processes.— T.  Schinz. 

Colorimetric  Carbon-Test  of  Eggertz.— Dr.  Dingier. — The  re¬ 
sult  of  the  author’s  researches  on  this  subjedt  is,  that  Eggertz’s  pro¬ 
cess  is  only  applicable  when  the  same  quantities  and  qualities  of 
raw  materials  are  continuously  applied  for  the  produdtion  of  cast-iron  ; 
but  the  test  fails  to  give  good  results  with  iron  and  steel  of  different 
origin,  since  it  has  been  found  that  the  presence  of  other  substances 
— viz.,  sulphur,  copper,  phosphorus,  and  silicium — affedt  the  accuracy 
of  the  test. 

Chemical  Constitution  of  the  Colouring  Matter  of  the  Alder 
Tree. — F.  Dreykorn  and  E.  Reichardt. — It  is  a  well-known  fadt  that 
the  wood  of  the  Alnus  glutinosa,  L.,  when  recently  cut,  exhibits  a 
series  of  colourations,  rapidly  changing  from  yellow  to  reddish  brown. 
The  authors  isolated  this  colouring  matter,  which  is  perfedtly  insoluble 
in  ether,  benzol,  and  sulphide  of  carbon,  difficultly  soluble  in  absolute 
alcohol  and  boiling  water,  but  readily  soluble  ir.  dilute  alcohol  in  every 
proportion.  The  different  tests  applied  to  this  substance  resulted  in 
defining  it  as  a  peculiar  tannin  material ;  with  gelatine  solution,  it 
is  precipitated,  with  chloride  of  iron  it  yields  a  green  precipitate,  and 
its  combinations  with  the  heavy  metals  are  insoluble  in  water;  its 
formula  is  C54H280,23.  This  material  yields,  when  split  up  by  the 
adtion  of  sulphuric  acid,  sugar,  and  a  peculiar  reddish  brown-coloured 
resinous  substance,  insoluble  in  water  and  ether,  difficultly  soluble  in 
alcohol,  readily  soluble  in  caustic  soda  solution  and  in  ammonia,  from 
which  solutions  it  is  precipitated  again  by  acids.  The  splitting-up  of 
the  substance  is  represented  by — 

3(2HO,C3lH260'2o)  +  H0=3(2H0,C46H17011)+2(ClaH14014). 

The  memoir  describes  further,  at  length,  the  adtion  of  alkalies  upon 
this  alder  tannin,  and  the  produdts  of  the  dry,  or  destructive  distilla¬ 
tion.  The  result  of  these  researches  is  that,  by  the  adtion  of  alkalies, 
there  are  formed  protechusic  acid,  phloroglucine,  and  acetic  acid.  The 
dry  distillation  yields  pyrocatechine. 

Manufacture  of  Fatty  Acids  from  the  Washing  of  Wool  and 
the  Soap-Suds  Thereof. — Dr.  Dingier. — After  referring  briefly  to 
the  researches  of  Houzeau  Muiron  on  this  subjedt,  the  author  dis¬ 
cusses,  at  great  length,  this  topic  ;  and  the  chief  result  is  that  a 
material  is  obtainable,  by  suitable  treatment  of  the  wash-waters  of 
wTool,  which  contains,  after  the  bulk  of  the  water  has  been  removed 
by  pressure,  in  100  parts — Water,  io*66 ;  fatty  matters,  3474;  sundry 
organic  matters,  22*37  ;  fine  sand,  30*32  ;  soluble  silica,  0*08  ;  sulphuric 
acid,  0*28  ;  phosphoric  acid,  0*09  ;  oxide  of  iron  and  alumina,  0*99; 
lime,  0*25  ;  magnesia,  o*io  ;  alkalies,  0*12.  This  material  has  been 
applied  for  the  manufadture  of  gas,  100  lbs.  of  it  yielding  469*25  cubic 
feet  free  from  sulphur  compounds  and  of  far  greater  illuminating 
power  than  good  coal  gas.  The  fatty  matters  can  be  extradted,  if  desired 
by  means  of  sulphide  of  carbon. 


Journal  de  Pharmacie  et  de  Chimie,  February,  187a. 

This  number  contains  the  following  original  papers: — 

Sulpho- Carbonic  Extracts,  and  their  Application  in  the 
Preparation  of  Medicinal  Oils. — J.  Lefort. — This  is  stridtlya  phar- 
maco-technical  essay,  treating,  under  several  separate  divisions,  on  the 
preparation  and  properties  of  extradts  (from  various  medicinal  plants) 
by  the  employment  of  sulphide  of  carbon  (refined,  of  course),  and  the 
further  application  of  the  extradts  thus  obtained,  to  the  preparation 
of  medicinal  oils. 

Adulteration  of  Cochineal. — E.  Baudrimont. — The  author  states 
that  the  more  common  kinds  of  this  dye  inaterial  are  first  softened 
and  swollen,  by  means  of  steam,  and  next  rolled  about  in  artificial 
sulphate  of  baryta,  whereby  the  substance  assumes  the  appearance  of 
a  superior  article.  The  fraud  can,  however,  be  readily  detedted,  since, 
in  the  first  place,  the  genuine  article  contains  only  from  4  to  6  per 
cent  of  water,  and  this  mode  of  adulteration  increases  that  quantity 
to  xi  per  cent;  secondly,  the  quantity,  as  well  as  the  quality  of  the 
ash,  is  entirely  changed.  The  author  found  from  19*5  to  20  per  cent 
of  sulphate  of  baryta  in  the  ash,  which,  when  no  adulteration  has 
been  attempted,  contains  no  trace  of  this  salt. 

Poisoning  with  the  Berries  of  the  Honeysuckle. — Dr  Duval. 
That  this  plant  is  rather  dangerous,  on  account  of  its  poisonous 
properties,  is  well  known,  but  the  climate  it  is  cultivated  in  has  some 
modifying  influence.  The  case  here  related  djd  not  end  fatally, 
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Analysis  of  Superphosphates. 


Indian  and  China  Isinglass. — J.  L.  Souberain. — The  author  state* 
that  the  different  varieties  of  this  article,  as  met  with  in  the  trade, 
may  be  recognised  as  follows : — Russian  isinglass  dissolves  rapidly 
and  instantaneously  in  hot  water,  leaving  hardly  ever  more  than  at 
most  2  per  cent  insoluble  residue  ;  Bengal  isinglass  dissolves  readily, 
but  leaves  from  7  to  13  per  cent  of  residue.  The  taste  of  Russian 
isinglass  is  pleasant  and  sweet  ;  it  yields  a  very  firm  gelatine,  which  is 
perfectly  transparent.  The  Bengal,  or  Indian  kind,  often  has  a  fishy 
taste,  and  the  gelatine  it  yields  is  not  clear.  The  Brazilian  isinglass 
yields  an  opaque,  milky-looking  gelatine,  and  its  taste  is  acrid.  China 
isinglass  is  a  rare  article  in  the  European  markets. 


Journal  fur  Praktische  Chemie ,  No.  19,  1869. 

This  number,  which,  it  should  be  observed,  was  published  only  by 
the  end  of  last  January,  in  consequence  of  an  interruption  having 
taken  place  by  the  death  of  the  editors,  as  well  as  the  publisher,  of 
this  periodical,  contains  the  following  original  papers  and  memoirs : — • 

Onthe  Iodated  Salicylic  Acids,  Oxysalicylic  Acid,  and  Hypo- 
gallic  Acid. — Dr.  P.  Liechti.- — In  the  introduction  to  this  memoir, 
the  author  refers  to  the  researches  of  others  on  this  subjedt,  and  states 
that,  as  regards  the  solubility  of  salicylic  acid  in  water,  one  part 
thereof  requires,  at  xo°,  2500,  at  180,  1818,  and  at  boiling  tempera¬ 
ture,  from  15  to  20  parts  of  that  fluid  for  solution.  Monoiodsalicylic 
acid — 

p  tt  rri  _ p  pr  T  f  CO. OH 

Wn4iWs-c8nsi  j  QH 

a  crystalline  substance,  anhydrous,  and  fusing  at  184’,  but  when 
covered  with  water,  at  98°.  One  part  of  this  acid  requires,  at  20°,  893, 
and  at  xoo°,  104  parts  of  water  for  solution.  The  solutions  of  this 
acid  and  of  its  salts  yield,  with  chloride  of  iron,  a  brilliant  violet 
colouration.  The  acid  contains  48^2  per  cent  of  iodine.  Several  of 
the  salts  of  this  acid  are  described  at  length.  Di-iodsalicylic  acid— 

CtH4L,03~C  H2I2  I  oh  °H 

a  semi-crystalline  mass,  anhydrous,  soluble  in  1428  parts  of  -water  at 
150,  and  656  parts  at  ioo°;  readily  soluble  in  alcohol  and  ether;  and 
beeomes  decomposed  when  heated  to  about  197®.  The  reaction  with 
chloride  of  iron  is  the  same  in  this  instance  as  just  alluded  to.  It 
contains  65'2  per  cent  of  iodine.  Among  the  salts  of  this  acid,  the 
baryta  salts  are  the  most  interesting.  Oxysalicylic  acid — 

p  n  a  _p  tt  I  CO. OH 
u6n3  -j  2qj4 

The  author  says  that,  notwithstanding  there  exists  a  great  similarity 
between  this  acid  and  hypogallic  acid,  he  does  not  think  that  these 
substances  are  identical.  Oxysalicylic  acid  requires  587  parts  of 
xvater  at  2i°  for  its  solution,  but  is  readily  soluble  in  boiling  water; 
fusion  point,  183°.  Even  in  the  cold,  this  acid  reduces  an  ammoniacal 
silver  solution.  The  preparation  of  the  oxysalicylic  ether  is  described 
at  great  length.  In  pure  state,  this  substance  is  a  solid  crystalline 
material,  fusing  at  78°,  readily  soluble  in  alcohol  and  ether,  and  diffi¬ 
cultly  so  in  water.  This  solution  reduces  neutral  nitrate  of  silver  to 
the  metallic  state,  even  in  the  cold,  and  yields,  with  acetate  of  lead,  a 
precipitate  soluble  in  acetic  acid.  Bichloride  of  mercury  is  not  at  all 
affedted  by  contadt  with  this  substance,  which  also  yields  with  chloride 
of  iron  a  beautifully  deep  blue-coloured  solution.  Opinic  and  isopinic 
acids  are  next  described,  and  the  author’s  researches,  compared  with 
those  of  Drs.  Matthiessen  and  Foster  on  this  same  subjedt.  Accord¬ 
ing  to  Dr.  Liechti,  opinic  and  isopinic  acids  are  peculiar  modifications 
of  hypogallic  acid. 

Adtion  of  Permanganate  of  Potassa  upon  Quinine. — Dr.  G. 
Kerner. — One  part  of  pure  quinine  is  dissolved  in  excess  of  nitric  or 
hydrochloric  acid  in  such  a  manner  that  a  bulk  of  100  c.c.  contains 
about  1  grm.  of  the  alkaloid  ;  this  solution  is  heated  to  between  50°  and 
6oJ  and  there  is  then  added  to  it  a  concentrated  solution  of  two  parts 
of  crystallised  permanganate  of  potassa  in  water,  care  being  taken  to 
keep  the  fluid  well  stirred.  After  removal  of  the  peroxide,  of  man¬ 
ganese,  the  liquid  (which  should  have  an  alkaline  readtion)  is  evapo¬ 
rated  to  about  one-eighth  of  its  previous  bulk,  and  next  acidified, 
whereby  the  newly-formed  produdt  of  oxidation  is  precipitated.  After 
having  been  purified,  by  frequent  re-crystallisation  from  water,  aided, 
for  the  removal  of  some  colouring  matter,  by  animal  charcoal,  a  hard 
crystalline  substance  is  obtained,  difficultly  soluble  in  cold  water  and 
alcohol,  but  more  readily  so  in  these  liquids  at  their  boiling  tempera¬ 
ture.  In  many  respedts,  excepting  taste  and  alkaline  readtion,  this 
substance  exhibits  properties  very  similar  in  charadter  to  those  of 
quinine.  The  formula  of  this  body,  which  is  dihydroxyl-quinine,  is 
C  H..NoOa+4H,0,  and  its  formation  from  quinine  is  represented 
by  C20Ha4N2O2+  H20  +  O  =  C10H28N2O4. 

Adtion  of  Fremy’s  Osmiamide  upon  Animal  Tissues. — Ph. 
Owsjannikow. — This  paper  is  devoted  to  the  description  of  the  adtion 
of  Frcmy’*  osmiamide  upon  tissues — viz.,  for  microscopico-histological 
use,  and  has  nothing  to  do  with  chemistry.  What  Fremy’s  compound 
is  meant  is  not  stated. 


NOTES  AND  QUERIES. 


Anthracene.— I  should  be  glad  to  have  a  simple  test  for  commer¬ 
cial  anthracene,  and  its  price,  to  see  whether  it  would  be  worth  while 
to  make  it  where  pitch  is  of  little  value  ? — Tar  Distiller. 

Coprolite  and  Bone  in  Mixed  Superphosphates.— (Reply  to 
11  -\y.  M.  B.” — When  both  the  bones  and  coprolites  have  been 
thoroughly  dissolved,  it  will  be  almost  impossible  to  determine  what 
you  desire.  If  no  ammonia  salts  are  present,  and  the  bones  applied 


not  too  strongly  boiled  (exhausted  by  steam),  you  might  (after 
drying,  of  course,  at  120  °C.)  get  some  idea  by  means  of  the  nitrogen 
estimation. 

Estimating  the  Amount  of  Lamp-Black  in  Graphite. — (Reply 
to  J.  Reddropp.) — In  the  first  place,  you  might  make  use  of  the  con¬ 
siderable  difference  of  specific  gravity  of  these  two  substances,  and 
thus  separate  them  from  each  other  by  lixiviation.  Since  lamp-black 
(unless  purposely  purified  or  re-calcined)  always  contains  a  certain 
amount  of.empyreumatic  matter,  you  might  extradt  the  graphite  you 
suspedt  with  boiling  alcohol  (methylated  spirit  will  not  do  in  this 
case),  and  come  to  some  idea  of  the  amount  of  lamp-black  added  to 
your  graphite  by  the  weight  of  the  empyreumatic  matter  left  after 
complete  exhaustion  -with  alcohol  and  evaporation  of  the  latter. 
When  completely  exhausted,  an  aqueous  solution  of  boiling  caustic 
soda  should  not,  after  the  graphite  (supposed  to  be  mixed  as  alluded 
to)  has  been  quietly  settled  down,  exhibit  any  sign  of  brownish  or 
yellowish  brown  colouration. 

Manufacture  of  Sulphuric  Acid. — The  following  practical  ob¬ 
jections  to  Dr.  Hofmann’s  paper,  abstracted  by  you  from  the  Berichte 
der  Deutsthtn  Chemischen  Gesellschaft,  are  suggested  by  my  experi¬ 
ence,  and  I  should  like  to  elicit  the  opinions  of  others  who  have  had 
experience  in  that  manufacture.  If  the  steam  is  regulated  so  as  to 
make  the  acid  of  v6y6  to  1714  sp.  gr.,  as  Dr.  Hofmann  proposes,  there 
is  so  much  nitric  oxide  dissolved  in  it  as  to  aCt  very  energetically  on 
the  lead  of  the  chamber,  the  liquor  in  the  guage-drips  becoming 
thick  with  sulphate  of  lead,  whilst,  as  a  consequence,  the  chamber 
wears  out  very  rapidly.  At  the  same  time,  if  the  condensed  acid  in 
the  saucer  of  the  chamber  is  drawn  off  at  such  a  high  specific  gravity, 
I  find  that  the  dissolved  nitric  oxide  is  not  got  rid  of  by  the  subse¬ 
quent  boiling,  but  that  the  concentrated  oil  of  vitriol  gives  off  abundant 
red  fumes  when  diluted,  causing  great  inconvenience  to  those  who  use 
it,  and,  of  course,  a  waste  of  nitric  acid. — H.  B.  Gibbins. 

Analysis  of  Superphosphates. — Perhaps  some  of  your  numerous 
correspondents  would  explain  to  me  how  it  is  that,  in  the  analysis  of 
superphosphates  and  other  phosphatic  manures,  biphosphate  of  lime 
is  put  down  as  one  of  the  ingredients  it  contains,  and  generally 
underneath  it  is  placed  equal  to  so  much  phosphate  of  lime  made 
soluble.  Now,  I  always  understood  there  was  no  such  substance  as 
bisphosphate  of  lime  in  a  superphosphate,  but  that  the  phosphates  i  t 
contained  existed  as  monocalcic  phosphate  or  soluble  phosphate,  and 
tricalcic  or  insoluble  phosphate,  and  not  as  biphosphate.  If  such  is 
the  case,  why  not  simply  put  in  the  analyse*  the  amount  of  soluble 
phosphate,  or,  if  I  am  wrong,  the  amount  of  biphosphate,  and  not  put 
both?  This  would  simplify  matters  greatly,  as,  at  present,  people 
that  have  only  a  limited  knowledge  of  chemistry  are  very  apt  to  con¬ 
found  the  one  with  the  other,  not  knowing  the  difference  between 
them. — R.  Holmes,  Roscommon,  Ireland. 
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Monday,  2i*t. — Medical,  8. 

■  -  London  Institution,  4. 

Tuesday,  22nd. — Royal  Institution,  3.  Prof.  Rollcston,  on  “  Neryous 
System.” 

- -  Institution  of  Civil  Engineers,  8. 

-  Ethnological,  8. 

Wednesday,  23rd. — Society  of  Arts,  8. 

-  Geological,  8. 

Thursday,  24th. — Royal  Institution,  3.  Prof.  Odling,  “  Chemistry.” 

■  - -  London  Institution,  7.30. 

-  Royal,  8.30. 

-  Zoological,  8.30. 

-  Royal  Society  Club,  6. 

Friday,  25th. — Royal  Institution,  8.  Prof.  Rolleston,  “  Anglo-Saxon 
Conquest.” 

-  Quekett  Microscopical  Club,  8. 

Saturday,  26th. — Royal  Institution,  3.  Mr.  Lockyer,  “  The  Sun.” 


TO  CORRESPONDENTS. 


Erratum. — In  Mr.  Hartley’s  paper,  on  page  no  of  our  last  number 
For— 


N  j  (CH3M)CH3)4  J  n 

read — 

N  { (CH(!t0)" Hs) } N- 


Prof.  J.  Lawrence  Smith. — The  receipt  of  your  letter  was  acknow¬ 
ledged  in  our  columns,  and  your  request  has  been  attended  to  by  our 
publisher. 

Inquirer. — The  unabridged  edition  of  “  Fresenius”  is  evidently  the 
best. 


M.R.C.S. — Calley’s  “Practical  Telegraphy”  will  answer  your  pur¬ 
pose  well.  • 

C.  R.  Stevens.— A  work  on  Dyeing,  by  the  Editor  of  this  paper,  is 
in  the  press. 

C.  A.  Grant. — (1)  We  do  not  know  the  names  and  addresses  of 
makers  of  liquid  fuel.  (2)  The  Society  of  Arts,  John  Street,  Adelphi. 
(3)  We  have  no  printed  documents  ;  consult  Engineer  or  Engineering. 

A  Subscriber. — The  subjedt  is  not  suitable  for  our  Notes  and 
Queries  column;  you  had  better  advertise  for  the  information. 
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EXPERIMENTS  ON  SOME  OF  THE  METHODS 

FOR  EFFECTING  THE 

SEPARATION  AND  ESTIMATION  OF  ARSENIC 
AND  COPPER.* 

By  E.  W.  PARNELL. 

Probably  the  oldest  and  most  universal  method  for 
effecting  the  separation  of  these  metals  is  to  treat  the 
mixed  sulphides  with  a  solution  of  an  alkaline  sulphide, 
in  which  the  sulphides  of  arsenic  are  soluble.  Another 
method  is  to  treat  the  sulphides  with  a  solution  of  caustic 
soda  or  potash,  and  condudt  a  slow  stream  of  chlorine 
gas  into  the  mixture  :  the  arsenic  forms  arseniate  of  soda 
soluble  in  water,  while  the  copper  is  in  the  form  of  an 
insoluble  oxide.  A  third  method  is  to  conduct  a  slow 
stream  of  chlorine  gas  over  a  mixture  of  the  two  metals, 
sulphides,  or  otherwise,  heated  by  the  flame  of  a  Bunsen’s 
burner:  volatile  arsenic-chloride  is  formed,  which,  when 
received  in  water,  forms  arsenic  and  hydrochloric  acids  ; 
the  copper  remains  behind.  Another  method  is  to  convert 
all  the  arsenic  into  arsenic  acid,  by  treatment  with  nitric 
acid  or  otherwise  ;  add  excess  of  ammonia,  and  throw 
down  the  arsenic  as  a  double  arseniate  of  ammonia  and 
magnesia  by  the  “magnesia  mixture;”  the  copper  re¬ 
mains  in  solution. 

The  author  has  attempted  to  show,  by  the  following 
experiments,  how  far  accurate  results  may  be  obtained  by 
these  and  other  methods  of  separating  the  metals,  and 
also  by  the  methods  generally  used  for  their  estimation. 

The  Separation  of  the  Metals. 

A  pure  solution  of  copper  was  prepared,  by  dissolving 
pure,  re-crystallised  copper-sulphate  in  distilled  water. 
Pure,  freshly-sublimed  arsenious  oxide  was  dissolved  in  a 
boiling  solution  of  sodium  carbonate,  to  form  an  arsenic 
solution.  Mixtures  of  these  two  solutions  were  used  for 
experimenting  on  the  methods  of  separation. 

Treatment  of  the  Metallic  Sulphides  with  an  Alkaline 

Sulphide. 

A  mixture  was  made  from  the  above  solutions,  con¬ 
taining  about  03  grm.  of  each  of  the  metals.  Excess  of 
hydrochloric  acid  was  added,  the  metals  thrown  down 
by  sulphuretted  hydrogen,  the  mixed  sulphides  introduced 
into  a  flask,  covered  with  a  colourless  solution  of  sodium 
sulphide,  and  maintained  at  a  gentle  heat  on  the  water- 
bath  for  about  twelve  hours.  The  liquid  was  then  filtered 
off,  the  filtrate  separated,  and  the  copper-sulphide  on  the 
filter  washed  with  boiling  water,  to  remove  every  trace  of 
soluble  arsenic.  The  copper-sulphide  was  then  dissolved 
in  nitric  acid,  the  solution  evaporated  with  a  small 
quantity  of  sulphuric  acid,  the  residue  dissolved  in  water, 
again  treated  with  sulphuretted  hydrogen,  the  precipi¬ 
tate  treated  as  before  with  perfectly  pure  sulphide  of 
sodium,  and  filtered.  The  clear  solution  that  would  have 
contained  any  arsenic  that  had  remained  with  the  copper 
in  the  first  instance  was  decomposed  with  hydrochloric 
acid,  the  precipitated  sulphur  collected,  washed,  and 
treated  with  ammonia,  which  would  dissolve  any  sulphide 
of  arsenic  that  might  be  mixed  with  it.  A  little  sodium- 
carbonate  was  added  to  the  ammoniacal  solution,  and  the 
liquid  evaporated  to  dryness  in  a  small  porcelain  dish, 
the  residue  mixed  with  a  little  potassium  cyanide,  and 
the  mixture  examined  for  arsenic,  by  heating  it  in  a  glass 

*  Communicated  by  the  Author.  Conducted  in  the  Laboratory  of 
Professor  Fresenius,  Wiesbaden. 
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tube  in  a  slow  stream  of  carbonic  acid,  in  the  manner 
described  in  Fresenius’s  “Qualitative  Analysis”  (German 
edition,  p.  180).  A  very  faint  mirror  of  metallic  arsenic  was 
obtained,  that  could  not  exceed  i-ioth  of  a  milligramme. 

The  filtrate  from  the  first  treatment  with  sodium  sul¬ 
phide  was  next  decomposed  with  hydrochloric  acid,  the 
precipitate  thoroughly  washed  and  dried,  and  carefully 
sublimed.  No  trace  of  copper  remained  as  a  residue. 
From  this,  therefore,  I  conclude  that  a  satisfactory  sepa¬ 
ration  can  be  effected  by  using  a  colourless  solution  of 
sodium  sulphide. 

The  faCt  of  ammonium  sulphide  dissolving  small  quan¬ 
tities  of  copper  sulphide  being  so  well  known,  the  author 
did  not  consider  it  necessary  to  experiment  on  this 
method. 

Separation  by  Conducting  Chlorine  Gas  into  an  Alkaline 
Solution  in  which  the  Sulphides  are  Suspended  or 
Dissolved. 

A  mixture  was  made,  as  in  the  preceding  experiment ; 
excess  of  a  solution  of  potash  was  added,  and  a  slow 
stream  of  chlorine  conducted  into  the  liquid  until  the 
latter  was  thoroughly  saturated  with  the  gas.  The  mixture 
was  then  boiled,  filtered,  the  insoluble  part  well  washed, 
and  the  precipitate  and  filtrate  examined  respectively  for 
arsenic  and  copper,  as  in  the  previous  examination.  The 
copper  was  perfectly  free  from  arsenic  ;  but  the  filtrate 
contained  a  small  quantity  of  copper  (this  was,  however, 
probably  due  to  minute  particles  of  the  oxide  of  copper 
being  carried  through  the  filter,  as  the  oxide  was  in  an 
exceedingly  fine  condition  :  the  quantity  was  very  small). 
Care  should  be  taken  to  ensure  a  decided  excess  of  the 
chlorine,  or  a  considerable  quantity  of  arsenic  may  remain 
with  the  copper.  I  conclude,  therefore,  that  this  method 
can  yield  accurate  results. 

Separation  effected  by  Heating  the  Mixture  in  a  Stream  of 

Chlorine  Gas. 

A  similar  mixture  to  those  used  in  the  previous  experi¬ 
ments  was  prepared,  excess  of  hydrochloric  acid  added, 
the  metals  thrown  down  by  sulphuretted  hydrogen,  the 
precipitate  thoroughly  dried  and  introduced  into  a  bulb- 
tube,  and  the  separation  proceeded  with  precisely  as  de¬ 
scribed  in  Fresenius’s  “  Quantitative  Analysis.”  A  large 
quantity  of  copper  was  found  to  be  carried  over  with  the 
arsenic  into  the  condensing-tube  ;  this  would  indicate 
that  the  heat  had  been  far  too  high.  The  next  step 
was  to  discover  at  how  low  a  temperature  all  the  arsenic 
could  be  decomposed  and  volatilised.  With  this  objed, 
about  i*o  grm.  of  pure  arsenious  trioxide,  placed  in  a 
small  porcelain  boat,  was  introduced  into  a  glass  tube  ; 
this  latter  passed  through  an  air-bath,  fitted  with  a 
thermometer  to  enable  the  tube  to  be  maintained  at  a 
fixed  temperature.  A  slow  stream  of  chlorine  gas  was 
conduded  through  the  tube.  In  about  twenty  minutes, 
the  arsenic  was  entirely  converted  to  an  oily-looking, 
yellow  liquid — no  doubt  the  terchloride.  The  tem¬ 
perature  of  the  bath  was  then  raised  to  and  maintained 
at  ioo°  C.  In  about  half-an-hour,  the  liquid  was  entirely 
volatilised. 

About  x  grm.  of  sulphide  of  copper  was  next  treated  in 
a  similar  manner  with  a  cold  stream  of  chlorine  gas.  The 
black  mass  quickly  became  yellow.  In  about  an  hour 
it  was  examined  for  sulphide,  by  treating  a  portion  of  it 
with  water.  A  considerable  quantity  remained  undecom¬ 
posed.  The  temperature  of  the  bath  was  then  raised  to 
ioo°  C.,  and  the  stream  of  chlorine  conducted,  as  before, 
over  the  mass.  After  half-an-hour  it  still  contained  sul¬ 
phide.  The  temperature  was  then  raised  to  150°  C.,  and 
the  stream  of  chlorine  continued.  After  four  hours  the 
sulphide*  was  not  decomposed.  In  these  experiments, 
the  chlorine  gas  had  not  been  thoroughly  dried  by  passing 
it  through  a  tube  containing  chloride  of  calcium.  It 
occurred  to  me,  therefore,  that  the  small  quantity  of 
moisture  the  gas  would  contain  might  retard  its  adion  on 
\  the  sulphide.  To  discover  if  this  were  the  case,  a  similar 
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quantity  was  taken,  very  carefully  dried,  and  treated  as 
before  with  a  stream  of  the  cold,  but  now  thoroughly 
dried,  gas.  In  about  half-an-hour,  a  portion  of  the  sample 
was  examined  for  sulphide  ;  it  contained  only  a  very 
small  quantity.  The  aCtion  was  continued  in  the  cold 
for  about  i£  hours,  a  minute  trace  still  remained;  on 
warming  the  tube  to  about  150°  C.,  and  continuing  the 
chlorine  stream,  this  trace  quite  disappeared. 

A  mixture  of  copper  and  arsenic  was  then  again  pre¬ 
pared  from  the  solutions,  converted  into  sulphides  as 
before,  filtered,  washed,  and  thoroughly  dried.  The 
mixture,  contained  in  a  porcelain  boat,  was  introduced 
into  the  glass  tube.  This  tube  was  allowed  to  project  for 
about  4  inches  beyond  the  air-bath.  Perfectly  dry  chlorine 
was  then  conducted  over  the  mixture,  maintained  at  a 
temperature  of  about  200°  C.  In  about  half-an-hour  the 
aCtion  was  stopped.  The  projecting  part  of  the  tube, 
which  had  been  almost  cold  during  the  operation,  was 
examined  for  copper.  It  contained  no  trace.  The  copper 
in  the  porcelain  boat  was  found  to  be  completely  soluble 
in  weak  hydrochloric  acid.  The  solution  was  precipitated 
with  sulphuretted  hydrogen,  the  precipitate  treated  with 
sodium  sulphide  in  a  warm  place  for  about  four  hours, 
the  mixture  filtered,  and  the  filtrate  carefully  examined 
for  arsenic,  as  before.  It  did  not  contain  the  slightest 
trace.  I  gather,  therefore,  from  these  experiments  that, 
if  proper  precautions  be  taken  to  ensure  perfedt  dryness 
of  the  mixture  and  the  gas,  a  most  perfedt  separation  can 
be  effedted  at  a  temperature  of  about  200°  C.  To  avoid 
the  formation  of  the  globule  of  sulphur,  or  mixture  of 
chloride  of  sulphur  and  sulphur,  which  often  takes  place 
in  the  condensing-tube,  the  precaution  should  be  taken  to 
first  saturate  the  liquid  with  chlorine,  or  to  use  a  solution 
of  chlorine  for  the  condensing-liquid. 

Reparation  by  Igniting  the  Mixed  Sulphides  in  a  Stream  of 

Hydrogen  Gas. 

This  process,  condudted  in  the  usual  manner,  has  only 
for  its  objedt  the  estimation  of  the  copper,  unless,  indeed, 
the  amount  of  sulphur  in  the  mixed  sulphides  is  accurately 
known,  when  the  amount  of  arsenic  may  be  calculated 
from  the  loss. 

To  effedt  the  separation,  the  mixture  is  introduced  into 
a  small  porcelain  crucible,  fitted  with  a  perforated  cover 
and  tube  for  conducting  in  the  gas.  A  little  sulphur  is 
added,  a  gentle  stream  of  hydrogen  condudted  into  the 
crucible,  and  the  mixture  carefully  heated  by  the  lamp, 
and  finally  raised  to  bright  redness.  A  mixture  of  the 
two  metals  was  thrown  down,  as  before,  with  sulphuretted 
hydrogen,  and  ignited  as  just  described.  The  subsulphide 
of  copper  was  subsequently  very  carefully  examined  for 
arsenic  ;  it  did  not,  however,  contain  the  slightest  trace. 

Experiments  on  the  Methods  for  Estimating  Arsenic. 

About  3*5  grms.  of  pure,  dry  arsenious  oxide  were  care¬ 
fully  sublimed  in  a  slow  stream  of  dry  air.  This  re¬ 
sublimed  arsenious  oxide  was  then  weighed,  (it  equalled 
2-4090  grms.),  and  dissolved  in  a  boiling  solution  of 
carbonate  of  soda.  I  purposed  diluting  this  solution  to  a 
certain  volume,  and  measuring  off  portions  for  the  various 
estimations.  To  ascertain  the  extent  of  the  error  that 
this  mode  of  procedure  would  introduce,  the  following 
experiment  was  made  : — A  flask  of  about  300  c.c.  capacity, 
with  rather  a  narrow  neck,  was  carefully  marked,  and 
filled  to  the  mark  with  distilled  water.  The  water  in  the 
flask  weighed  281-51  grms.  20  c.c.  of  the  water  were 
then  measured  off,  by  a  pipette,  into  a  small,  weighed 
beaker.  The  pipette  was  allowed  to  drain  for  about  half- 
a-minute,  resting  againt  the  side  of  the  beaker,  imme¬ 
diately  above  the  liquid.. 

The  weight  of  water  was  found  to  be — 

grms. 

In  the  first  trial . 20-037 

In  the  second  trial .  20-032 

In  the  third  trial  . 20-035 


of  A  rsenic  and  Copper.  { CHM“'cchAL25N1gv0!' 

The  greatest  difference  was  3  milligrammes,  equivalent 
to  0-015  per  cent.  The  extent  of  the  error  was,  therefore, 
exceedingly  small.  The  solution  of  arsenious  oxide  was 
introduced  into  the  flask  above  mentioned,  diluted  to  the 
mark  on  the  neck,  and  the  temperature  noted.  20  c.c.  of 
the  solution  contained,  therefore,  0-17145  grm.  arsenious 
oxide. 

Estimation  by  Precipitation  as  Double  Arseniate  of 
Magnesia  and  Ammonia. 

This  mode  of  estimating  arsenic  (and,  indeed,  most 
others)  necessitates  the  use  of  a  weighed  filter.  The 
filter  is-  first  thoroughly  dried  in  the  water-bath,  and 
usually  allowed  to  cool  between  a  pair  of  well-fitting 
watch-glasses.  In  this  manner,  it  is  very  difficult  to  get 
accurate  results  :  though  the  watch-glasses  may  fit  very 
perfectly,  the  weight  of  the  filter  will  rapidly  increase 
after  being  taken  out  of  the  exsiccator. 

To  more  perfectly  protect  the  filter  from  external 
moisture,  the  holder  about  to  be  described  was  substituted 
for  the  watch-glasses.  A  test-tube  of  about  18  m.m. 
diameter  was  cut  off  about  10  centimetres  from  the  closed 
end.  A  second  test-tube  was  then  selected,  which  fitted 
tightly  over  the  first.  The  latter  was  then  melted  at  a 
convenient  distance  from  the  end,  and  closed,  so  as  to 
form  a  small  and  almost  air-tight  cover  for  the  first  tube. 
A  dry  filter,  held  in  the  old  manner,  between  watch- 
glasses,  absorbed,  in  a  few  hours,  14  milligrammes;  while 
a  filter  in  the  holder  described,  in  the  same  position,  and 
in  the  same  time,  had  absorbed  only  o-6  milligramme. 

Twenty  c.c.  of  the  arsenious-acid  solution  were  mea¬ 
sured  off  into  a  small  beaker,  neutralised  with  excess  of 
acid,  and  chlorine  conducted  into  the  solution  to  strong 
excess.  Ammonia  was  then  added,  and  the  arsenic  acid 
precipitated  by  the  “  magnesia  mixture,”  and  proceeded 
with  precisely  as  described  in  Fresenius’s  “  Quantitative 
Analysis.”  The  filter  and  precipitate  were  dried  for  two 
or  three  hours,  at  a  temperatnre  of  no8. 


grms. 

Holder  +  filter  +  precipitate  weighed  8-1970 

Holder  and  filter  . 7-8892 

Double  arseniate  . .  . .  0-3078 

Correction  for  filtrate  (101  c.c.)  . .  . .  0-0063 

0-3141 

Equivalent  to  arsenious  acid . 0-1636 

A  result  which  is  far  too  low. 

Twenty  c.c.  were  treated  precisely  as  before,  but  with 


additional  care,  to  ensure  the  complete  oxidation  of  the 
As203  to  As205.  The  precipitate  was  dried  at  no0  C. 


until  the  weight  remained  constant. 

>  erm- 

The  precipitate  weighed . 0-3095 

Correction  for  filtrate  (93  c.c.)  . .  0-0058 


o-3i53 

A  result  still  very  much  too  low. 

A  third  quantity  was  measured  off,  and  this. time  was 
oxidised  by  conducting  chlorine  gas  into  the  alkaline 
solution  without  addition  of  hydrochloric  acid. 

grm. 

The  weight  of  the  precipitated  arseniate  (together 

with  corrections  for  the  filtrate)  equalled. .  . .  0-3244 

Equivalent  to  arsenious  oxide  . 0-1690 

A  result  still  too  low. 

Another  portion  was  measured  off,  and  proceeded  with 
precisely  as  the  last.  The  precipitate  corresponded  to 
0-1670  grm.  arsenious  acid — a  result  still  unsatisfactory. 

The  irregularity  of  these  results  led  the  author  to  con¬ 
clude  that  either  the  correction  for  the  filtrate  is  incorreCt,  or 
that  the  formula  (As04,Mg,NH4),2H20  does  not  represent 
the  composition  of  the  compound  after  being  dried  at 
ioo° — iio°  C.  To  discover  if  the  former  were  the  case,  a 


Average  of  the  three  trials 


•  • 


20-034 
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filtrate  from  one  of  the  previous  estimations,  measuring 
76  c.c.,  was  neutralised  with  hydrochloric  acid,  and  treated 
at  a  gentle  heat  for  some  hours  with  a  slow  stream  of 
sulphuretted  hydrogen,  until  all  the  arsenic  was  completely 
precipitated.  The  precipitate  was  filtered  off,  washed, 
dried,  treated  with  CS2  to  remove  any  free  sulphur  that 
might  be  present,  and  weighed.  The  weight  equalled 
o’ooig  grm.,  corresponding  to  o*oo2g  of  the  magnesia 
precipitate.  The  correction  usually  made  (namely,  1  milli¬ 
gramme  for  every  16  c.c.)  would  indicate  a  larger  quantity 
than  this,  namely,  0*0047  grm-  5  so  that  an  error  from  this 
source  would  render  the  result  too  high,  instead  of,  as 
the  case  is,  too  low. 

To  discover  the  composition  of  the  magnesia  precipitate 
after  being  dried  at  no0  C.,  the  pure  precipitate  was  pre¬ 
pared  in  the  following  manner: — A  quantity  of  pure 
arsenious  oxide  was  powdered,  and  treated  with  strong 
nitric  acid,  to  convert  it  into  arsenic  acid.  The  acid 
liquid  was  neutralised  with  ammonia,  diluted,  and  pre¬ 
cipitated  with  a  solution  of  magnesium  sulphate,  care 
being  taken  to  avoid  an  excess  of  the  latter.  The  pre¬ 
cipitate  was  well  washed,  first  by  decantation,  subseqently 
on  a  large  filter,  with  pure  distilled  water,  and  then 
thoroughly  dried  over  sulphuric  acid.  A  portion  of  it 
(about  1  grm.),  further  dried  for  thirteen  hours  over  sul¬ 
phuric  acid,  lost  0*0002  grm. 

1*6822  grm.  was  dried  at  a  temperature  of  ioo°  C.  for 
three  hours.  It  lost  0*63 ig  grm.  For  two  hours  longer, 
it  had  lost  o*632g  grm.  The  total  loss  amounted  to 
37*62  per  cent ;  theory  would  lead  us  to  expedt  only 
34'25- 

o*6o5g  grm.  was  then  dried  in  the  water-bath,  the  tem- 
perarure  of  which,  however,  was  not  much  above  go°  C. 


grm.  per  cent. 

After  12  hours  it  lost..  0*2020  =  33'34 

,,  18  „  0*2036  =  33*5g 

„  24  ,,  0*2054  =  33*80 

No  further  decrease  in  weight  took  place. 

1*0152  grms.  were  again  heated  in  the  air-bath. 

grm.  per  cent. 

4  hours  at  ioo° — 107°  C.  lost  0*3745  =*  36*88 

»  »  »  1050— no0  ,,  „  0*3867  =  38*10 

3  »  »  1050—  no0  ,,  ,,  o*3g27  -  38*60 


All  of  which  are  much  above  the  theoretical  loss. 

The  next  step  was  accurately  to  ascertain  the  composi¬ 
tion  of  the  precipitate,  dried  over  sulphuric  acid.  For 
this  purpose,  i*o8g4  grms.  were  dissolved  in  hydrochloric 
acid,  the  arsenic  precipitated  with  sulphuretted  hydrogen, 
and  filtered  off;  the  filtrate  concentrated,  neutralised  with 
ammonia,  and  the  magnesia  thrown  down  in  the  usual 
manner  as  a  phosphate.  The  magnesia  found  equalled 
I3*g2  per  cent;  the  salt  should  theoretically  contain  13*84. 

To  estimate  the  amount  of  ammonia  in  the  salt, 
0*2656  grm.  was  distilled  in  a  small  flask  with  caustic 
potash,  and  the  escaping  ammonia  colledted  in  a  measured 
quantity  of  standard  sulphuric  acid,  the  excess  of  which 
was  subsequently  estimated  by  a  standard  alkaline  solu¬ 
tion.  The  sample  contained  8*g2  per  cent ;  the  theoretical 
proportion  is  8*g5  per  cent.  From  these  two  determi¬ 
nations,  I  concluded  that  the  formula  P04,Mg,NH4,6FI20 
corredtly  represented  its  composition. 

It  is  well  known  that  the  error  caused  by  heating  the 
sample  too  highly  is  due  to  ammonia  which  escapes. 
The  next  experiment  was  to  discover  at  what  temperature 
the  ammonia  commences  to  be  evolved.  About  2  grms.  of 
the  precipitate,  in  a  small  porcelain  boat,  were  introduced 
into  a  glass  tube,  so  arranged  as  to  be  heated  by  an  air- 
bath  to  any  desired  temperature.  Air  was  drawn,  by  an 
aspirator,  first  through  the  tube,  and  then  through  a  few 
cubic  centimetres  of  pure  water,  slightly  coloured  with 
neutral  litmus.  The  temperature  had  not  been  raised 
above  8o°  C.,  when  ammonia  manifested  itself  by  changing 
the  colour  of  the  litmus.  A  weighed  quantity  was  next 
operated  upon,  the  tube  being  heated  by  a  water-bath,  and 


the  escaping  gases  conducted  through  a  small  quantity  of 
standard  sulphuric  acid.  In  about  an  hour,  the  sample 
had  lost  5  per  cent  of  ammonia.  I  therefore  conclude 
that,  at  a  temperature  of  about  go0  C.,  ammonia  escapes, 
but  more  than  1  equiv.  of  water  is  retained ;  while,  at  a 
temperature  of  from  ioo°  to  no°  C.,  this  excess  of  water, 
and  probably  more  ammonia,  are  driven  off;  and  I  there¬ 
fore  consider  that  no  definite  compound  of  arsenic  can 
be  obtained  by  drying  the  precipitate  at  a  temperature  at 
all  suitable  for  a  counterpoised  filter.  By  heating  the 
precipitate  strongly  to  obtain  As04,Mg,  arsenic  invariably 
escapes.  A  plan  was  tried  of  first  evaporating  the  pre¬ 
cipitate  with  nitric  acid  before  ignition,  with  a  view  to 
form  ammonium  nitrate,  and  prevent  the  reduction  of  the 
arsenic  ;  but  a  loss  still  took  place.  Tolerably  accurate 
results  may  be  obtained  by  dissolving  the  precipitate  in 
hydrochloric  acid,  precipitating  the  arsenic  with  sulphu¬ 
retted  hydrogen,  and  weighing  it  as  As2S5.  The  salt,  by 
this  method,  contained  25*78  per  cent,  instead  of  25*go 
per  cent.  This  sulphide  cannot  be  reduced  to  As2S3  by 
treatment  with  CS2,  which  leads  one  to  conclude  that  it 
is  a  penta-sulphide,  and  not,  as  some  maintain,  a  mixture 
of  As2S3  and  free  sulphur. 

Estimation  of  Arsenious  Oxide  by  Precipitation  as 

Sulphide. 

Twenty  c.c.  of  the  arsenious-acid  solution  were  mea¬ 
sured  off,  neutralised  with  hydrochloric  acid,  and  the 
arsenic  thrown  down  as  tersulphide  by  sulphuretted 
hydrogen.  The  excess  of  the  latter  reagent  was  expelled 
by  conducting  carbonic  acid  into  the  liquid.  The  sulphide 
was  collected  on  a  tared  filter,  washed,  and  dried  at 
ioo°  C.  until  the  weight  remained  constant.  The  sulphide 
weighed  0*2114  grm.,  equivalent  to  0*1701  grm.  As03. 

Another  20  c.c.  were  treated  in  precisely  the  same 
manner.  The  sulphide  weighed  0*2116  grm.,  equivalent 
to  0*1703  As203. 

*  These  two  results  agree  together  very  closely,  but  are 
both  slightly  too  low.  Probably,  if  the  precaution  were 
taken  to  avoid  a  great  excess  of  hydrochloric  acid,  still 
more  accurate  results  might  be  obtained. 

The  only  methods  for  estimating  copper  that  were 
experimented  on  were  the  well-known  plan  of  precipitating 
the  metal  as  an  oxide  by  means  of  a  solution  of  caustic 
potash  or  soda,  washing  well  with  boiling  water,  igniting, 
and  weighing ;  and  the  plan  of  igniting  either  the  sulphide 
or  the  sulphocyanide  with  sulphur  in  a  stream  of  hydrogen 
gas.  The  accuracy  of  the  first  method  is  so  well 
established  that  it  is  not  necessary  to  give  details  of  ex¬ 
periments.  The  latter  methods  also  give  exceedingly 
accurate  and  constant  results. 

For  estimating  the  amount  of  arsenic  in  ores,  from  the 
above  experiments,  I  should  imagine  the  neatest,  simplest, 
and  most  accurate  mode  of  procedure  to  be  to  heat  the 
finely-divided  sample,  in  a  gentle  stream  of  chlorine  gas, 
to  a  temperature  of  about  200°  C.,  and  to  colledt  the 
escaping  arsenic-chloride  in  chlorine-water.  If  free  from 
antimony,  the  liquid  might  be  well  boiled,  to  expel  free 
chlorine,  and  the  arsenic  precipitated  with  sulphuretted 
hydrogen,  and  weighed  as  As2S5  ;  or  it  might,  perhaps, 
be  better  estimated  by  some  volumetric  method. 

In  cases  where  the  arsenic  is  obtained  in  the  form  of 
As04,Mg,NH4,6FI20  (as  in  separations  of  the  metal  from 
antimony  or  copper),  the  most  accurate  plan  would  be  to 
dissolve  the  precipitate  in  hydrochloric  acid,  and  precipi¬ 
tate  the  arsenic  as  As2S5.  When  the  amount  of  arsenic 
is  small,  it  might  be  weighed  as  the  double  arseniate. 
The  sample  should  not,  however,  be  dried  at  a  higher 
temperature  than  that  of  an  ordinary  water-bath — namely, 
about  g5°  C.  Perfedtly  accurate  results  could,  no  doubt, 
be  obtained  by  drying  the  precipitate  over  sulphuric  acid, 
when  it  retains  its  6  equivs.  of  water.  The  only  objedtion 
is  that  it  would  take  days  for  a  filter  containing  a  precipi¬ 
tate  to  be  properly  dried  by  this  means. 

I  Runcorn,  March  8th,  1870. 


f  Chemical  News, 
t  March  25,  1870. 
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(Continued  from  p.  126). 


Lesson  IV. 

Structure  of  Wood. 

With  the  point  of  a  sharp  knife,  split,  not  cut ,  thin 
splinters  from  a  lucifer  match  or  piece  of  deal. 
Suitable  fragments  may  often  be  found  at  the  bottom 
of  a  box  of  matches.  Examine  with  Oi  ;  illuminate 
with  Parabolic  Lieberkuhn  or  [ condensing  lens ] , 
using  Disc-Holder  or  [ stage  forceps j  as  a  support. 
The  splinter  will  exhibit  a  fibrous  structure,  varying 
in  character  according  to  the  direction  of  the  split. 
The  simplest  structure  in  this  specimen  is  the 
cellular  tissue  crossing  the  woody  fibres  ;  these  lines 
of  cells  run  from  the  centre  of  the  stem  to  its  circum¬ 
ference,  among  the  fibres  and  dudts,  keeping  up  a 
communication  between  the  centre  and  the  growing 
portion  between  the  wrood  and  the  bark,  known  as  the 
cambium  layer.  The  sides  of  the  woody  fibres  are,  in 
deal,  covered  with  rows  of  dots,  which  are  character¬ 
istic  of  the  ConifercE ,  although  they  are  found  in  the 
woody  tissues  of  some  few  other  trees.  To  see  these 
well,  a  higher  power  will  be  required,  Oi,  and  Para¬ 
bolic,  or  [ spherical  lieberkuhn ],  and  to  secure  the 
most  favourable  position  for  observation  the  disc- 
holder  will  be  found  convenient. 

To  thoroughly  investigate  the  structure  of  wood, 
three  sections  are  necessary,  one  across  the  stem  and 
two  in  a  longitudinal  direction.  For  the  purpose  of 
study,  where  large  and  fine  specimens  are  not  re¬ 
quired,  the  use  of  a  section  machine  maybe  dispensed 
with,  as  small  sections  in  any  direction  may  easily  be 
cut  with  a  sharp  knife  or  razor. 

The  transverse  section  shows  the  general  arrange¬ 
ment  of  the  tissues  composing  the  stem,  consisting 
of  a  concentric  arrangement  of  fibres  and  vessels,  of 
which  the  cut  ends  only  are  seen  in  this  seCtion  ;  the 
concentric  rings  represent  periods  of  growth,  and 
usually,  but  not  always,  correspond  with  the  number 
of  years  the  stem  has  been  forming;  the  medullary 
rays  are  seen  running  from  the  pith  in  the  centre 
to  the  circumference— they  are  developed  to  an  enor¬ 
mous  extent  in  the  Clematis,  where  their  grouping  in 
masses  gives  a  marked  character  to  the  transverse 
seCtion. 

The  other  two  sections  are  longitudinal,  and  are 
cut,  one  parallel  to  the  medullary  ray  and  the  other 
across  it.  The  first,  or  radial  section ,  exhibits  the 
sides  of  the  medullary  rays  ;  the  second,  tangential 
section ,  their  cut  ends  ;  these  are  very  conspicuous  in 
mahogany. 

The  structure  of  the  stem  of  endogenous  plants 
differs  considerably  from  that  of  exogens,  just  de¬ 
scribed  ;  in  these,  there  is  no  very  marked  distinction 
between  wood  and  bark — the  rings  of  annual  growth 
and  the  medullary  rays  are  wanting,  so  that  a  single 
longitudinal  seCtion  only  is  required,  instead  of  the 
two  needed  to  demonstrate  the  structure  of  an  exogen 
(a  seCtion  of  cane  will  supply  a  good  example).  For 
the  histology  of  plants,  see  Bentley’s  “  Manual  of 
Botany,”  Book  I.  There  are  many  very  accurate 
figures  of  vegetable  tissues  throughout  Hassall.  The 
knowledge  of  the  minute  structure  of  plants  is  of  the 
greatest  use  to  the  analytical  microscopist,  as  it  is  by 
this  means  alone  that  mixtures  of  vegetable  powders 
can  be  detected.  Full  details  are  given  in  Hassall. 


Manipulation. 

Sections  of  woods,  such  as  ebony,  box,  and  some 
others,  which  are  too  hard  to  be  cut  in  the  usual 
manner,  may  be  obtained  by  grinding,  as  in  the  case 
of  bone  ;  this  process  must  also  be  adopted  with 
cellular  tissue,  when  hardened  by  deposits  of  sclero- 
gen,  as  cherry  and  plum  stones,  ivory  nuts,  cocoa- 
nut  shell,  and  many  other  hard  substances.  Soft 
substances,  as  leaves,  may  be  cut  by  being  pressed 
between  two  pieces  of  cork,  which  are  sliced  with  it. 
Cellular  tissue  like  that  of  the  common  rush,  which 
yields  so  much  to  the  knife  that  it  is  pressed  aside 
instead  of  being  cut,  should  be  saturate  1  with  melted 
wax  before  attempting  to  make  a  sect. on  ;  this  can 
be  removed  from  the  thin  slices  with  benzol. 

(To  be  continued?) 


THE  “WEAPON-SALVE”  OF  PARACELSUS. 
By  G.  F.  RODWELL,  F.C.S. 


Among,  the  more  curious  of  the  magical  remedies  of  the 
sixteenth  and  seventeenth  centuries  was  a  certain  oint¬ 
ment,  invented  by  Paracelsus,  which,  he  asserted,  would 
cure  all  wounds  resulting  from  violence  by  being  applied 
to  the  weapon  which  had  caused  the  wound  (or  its 
facsimile),  under  certain  precise  and  stringent  conditions. 
The  diredtions  which  are  given  for  the  preparation  of  this 
unguent  vary  slightly,  according  to  different  authors.  It 
was  to  be  compounded  of  moss  from  the  skull  of  an  un¬ 
buried  man,  gathered  under  certain  planetary  conditions, 
of  oil,  “  mummy,”  and  human  blood;  while  some  recom¬ 
mended  the  addition  of  the  “  dryed  brain  of  a  wilde 
bore.”  The  most  minute  diredtions  were  given  for  ap- 
plying  the  unguent  to  the  weapon  ;  and  a  slight  carelessness 
could  as  easily  cause  the  death  of  the  patient  as  his  cure  : 
thus  it  was  said,  “  Beware  that  the  weapon  fall  not 
downe,  nor  the  winde  blow  upon  it  in  a  cold  place,  for  it 
will  force  the  patient  to  madness.”  Many  writers  wrote 
strongly  in  favour  of  this  cure ;  among  them,  Crollius, 
Baptista  Porta,  Cardanus,  Burgravius,  and  Coclinius. 
Lord  Bacon  alludes  to  it  in  his  “  Sylva  Sylvarum  ” 
(cent.  10,  par.  998),  and  adds,  “  though  myself,  as  yet, 
am  not  fully  inclined  to  believe  it.”  Robert  Fludd,  a 
physician,  and  a  contemporary  of  Bacon,  was  one  of  its 
staunch  supporters. 

Now,  a  certain  William  Foster,  “  M.A.,  and  Parson  of 
Hedgeley,  in  the  County  of  Buckingham,”  who  appears 
to  have  been  fond  of  controversy,  and  dissatisfied  with 
his  position  in  the  Church,  was  particularly  bitter  against 
this  cure,  which  he  verily  believed  to  be  the  work  of  the 
devil.  Full  of  this  idea,  he  published  a  brochure  of  fifty- 
six  pages,  in  1631,  entitled  “  Hoplocrisma  Spongus  ;  or  a 
Sponge  to  wipe  away  the  Weapon-Salve.  A  treatise 
wherein  is  proved  that  the  cure  late  taken  up  amongst 
us,  by  applying  the  salve  to  the  weapon,  is  magicall  and 
unlawful.”  In  the  preface,  Foster,  in  vindication  of  the 
violent  attack  which  he  made  upon  the  advocates  of  this 
cure,  says — “  I  dare  call  sin,  sin  in  whomsoever.  If 
Jesabell  be  painted,  with  Jehu  I  will  not  have  peace  with 
her  to  commend  her,  though  a  queene.  If  Herod  be 
incestuous,  with  the  Baptist  I’ll  not  sooth  him,  though  a 
king.  If  Simon  Magus  be  a  socerer,  I  feare  not  his 
divell  ;  with  S.  Peter,  I’ll  rouze  him,  though  a  witch. 
Shall  anyone,  for  my  boldnesse,  think  to  sit  upon  my 
skirts  ?  Let  these  knowe  I  esteeme  myself  infra  invidiam. 
I  cannot  have  lesse  in  the  Church,  unlesse  nothing.  And, 
if  they  shall  endeavour  to  keep  me  still  low,  let  them 
knowe  I  looke  for  no  good  from  them  that  envie  my  en¬ 
deavours  to  do  good.”  Against  Fludd,  as  one  of  the 
most  recent  advocates  of  the  cure,  Foster  is  specially 
virulent ;  indeed,  the  brochure  is  principally  directed  at 
him.  At  first,  Fludd  took  no  notice  of  the  attack,  deeming 
Foster,  as  he  tells  us,  not  worthy  of  notice  ;  but,  finding 
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one  morning  that  Foster  had  caused  a  title-page  of  the 
“  Hoplocrisma  Spongus  ”  to  be  nailed  to  each  of  his  door¬ 
posts,  he  was  so  incensed  thereby  that  he  forthwith  brought 
out  a  brochure  of  212  pages  in  reply.  It  is  entitled— 
“  The  Squeezing  of  Parson  Foster’s  Sponge,  ordained  by 
him  for  the  wiping  away  of  the  Weapon-Salve.  Wherein 
the  sponge-bearer’s  immodest  carriage  and  behaviour 
towards  his  brethren  is  detected  ;  the  bitter  flames  of  his 
slanderous  reports  are,  by  the  sharpe  vineger  of  truth, 
corrected  and  quite  extinguished  ;  and,  lastly,  the  vertuous 
validity  of  the  sponge  in  wiping  away  of  the  weapon- 
salve  is  crushed  out,  and  thus  abolished.”  On  the  title- 
page,  Fludd  introduces  a  verse  from  the  92nd  Psalm 
concerning  the  fall  of  the  wicked  man,  and  also  the  some¬ 
what  pointed  remark — “  Opera  Dei,  vir  brutus  et  stultus, 
non  intelligit.”  It  is  to  be  confessed,  however,  that  he 
was  a  good  deal  provoked.  The  manner  in  which  the 
controversy  was  continued  is  somewhat  amusing,  when  we 
remember  the  subjeft  of  it.  Foster,  after  mentioning 
several  men  who  had  advocated  the  weapon-salve,  and  in¬ 
directly  including  Fludd  amongst  them,  says — “  I  wonder 
at  nothing  more  than  that  Beelzebub  was  not  in  the 
number.”  To  which  Fludd  replies — “A  singular  dia¬ 
bolical  conceit . Marry,  I  will  tell  him  why: — If  it 

had  been  true  that  the  use  of  the  weapon-salve  is  witch¬ 
craft,  and  the  users  thereof  witches  and  conjurers  (as  he 
boldly  saith),  how,  I  pray  you,  should  Beelzebub  be 
missing  from  our  company  ?  .  .  .  And  this  is  the  reason 
that  Mr.  Foster  and  his  like  have  failed  to  find  Beelzebub 
or  the  Devil  in  this  number,  forasmuch  as  he  is  nearer  to 
them  than  they  are  aware  of.” 

After  vindicating  himself,  and  disavowing  all  connection 
with  magic  and  necromancy,  Fludd  attacks  certain  of 
Foster’s  statements  in  regard  to  other  matters.  “  I  will 
proceed  now,”  he  says,  “  to  the  greatest  assault,  wherein 
his  sponge  rubbeth  very  hard  against  my  text,  but  pre¬ 
vailed  no  more  than  they  which  go  about  to  wash  away 
the  colour  of  a  black-moore.”  He  then  enters  into  an 
elaborate  statement  to  prove  that  “  devils  have  aery 
bodies  allotted  to  them  in  their  creation,”  which  Foster 
had  denied.  And  thus  is  the  foolish  controversy  continued 
to  the  end.  The  amount  of  erudition  brought  to  bear 
upon  it  is  surprising,  and  worthy  of  a  better  theme.  An 
assertion  is  rarely  made  on  either  side  without  a  quotation 
to  back  it  up,  Foster  preferring  the  Fathers  of  the  Church 
(notably  SS.  Augustine  and  Jerome),  while  Fludd  goes 
back  to  the  ancient  Greeks,  and  to  Hermes  Trisinegistus. 
They  both  quote  the  Scriptures  profusely,  Foster  because 
he  is  a  clergyman,  Fludd  because  he  knows  that  argu¬ 
ments  drawn  from  that  source  will  most  prevail  with  a 
Churchman. 

We  do  not  hear  much  more  of  the  weapon-salve.  After 
all,  it  is  scarcely  more  absurd  than  some  of  the  beliefs 
which  prevail  in  the  present  day  in  remote  country 
districts — such,  for  instance,  as  the  cure  of  warts  by 
rubbing  them  with  a  piece  of  stolen  meat.  The  belief  in 
cures  of  this  nature  was  rife  in  the  seventeenth  century, 
Bacon  asserts  many  of  them.  We  must  remember  that 
the  belief  in  witches  and  demons,  spells,  conjurations, 
philtres,  and  raisings  of  the  devil,  was  as  firm  then 
amongst  all  classes  of  Society  as  it  is  now  in  many  a  lone 
hamlet  in  Cornwall,  and  many  a  green  village  of  Galway 
or  of  Wales.  Of  necessity,  superstition  lingers  longest 
in  those  places  which  are  most  removed  from  centres  of 
thought  and  civilisation.  There  is  a  conservative  attitude 
of  idea  about  people  who  are  much  shut  out  from  the 
external  world.  We  know  a  village  not  two  hundred  miles 
from  London  (which  there  is  no  reason  to  believe  differs 
from  other  villages  distant  from  large  towns)  in  which 
there  are  many  Middle-Age  superstitions;  there  is  a 
witch,  moreover,  who  possesses  the  power  of  the  evil-eye, 
and  those  who  offend  her  are  sure  to  suffer,  sooner  or 
later,  some  dire  calamity;  we  have  not  yet  heard  of  her 
raising  a  familiar  demon.  Now,  all  this  goes  on  in  a 
village  by  no  means  debarred  from  the  progress  of  civilisa¬ 
tion  ;  there  is  a  boys’  school  with  a  certificated  master, 


a  girls’  school  with  a  certificated  mistress,  a  night-school, 
a  Sunday-school,  penny-readings,  and  occasional  concerts, 
not  to  speak  of  a  really  good  village-library.  If,  then,  in 
this  nineteenth  century,  all  manner  of  rank  superstitions 
are  among  us  (and  we  have  most  of  us  some  pet  super¬ 
stition  or  other),  we  can  scarcely  cry  shame  on  the 
advocates  of  the  weapon-salve  two  centuries  and  a  half 
ago.  As  for  Parson  Foster,  of  Hedgeley,  he  was  certainly 
a  man  born  out  of  due  time. 


QUICK  WET  ASSAY  OF  GALENA  AND  OTHER 
COMPOUNDS  OF  LEAD.* 

By  FRANK  H.  STORER, 

Professor  of  Chemistry  in  the  Massachusetts  Institute  of  Technology. 


When  in  contaft  with  metallic  zinc,  galena  is  readily  de¬ 
composed  by  acids.  Even  oxalic,  acetic,  and  dilute 
sulphuric  acids  are  capable,  when  hot,  of  decomposing 
galena, — metallic  lead  being  deposited  and  sulphuretted 
hydrogen  gas  set  free, — while  with  chlorhydric  acid  the 
decomposition  is  peculiarly  rapid  and  complete. 

Galena  is  easily  decomposed,  also,  even  in  the  cold  by 
dilute  nitric  acid  in  presence  of  zinc  ;  but  the  reaction 
differs  in  this  case  from  that  just  described — not  metallic 
lead  but  free  sulphur  is  deposited,  while  nitrate  of  lead 
goes  into  solution. 

The  reaction  with  zinc  and  chlorhydric  acid  may  be 
employed  with  advantage  for  assaying  galena,  particularly 
the  common  American  variety,  which  contains  no  other 
heavy  metal  besides  lead.  The  details  of  the  process  are 
as  follows  : — Weigh  out  2  or  3  grms.,  or  more,  of  the 
finely  powdered  galena.  Place  the  powder  in  a  tall 
beaker,  together  with  a  smooth  lump  of  pure  metallic  zinc. 
Pour  upon  the  mixed  mineral  and  metal  100  or  150  c.c. 
of  dilute  chlorhydric  acid  which  has  been  previously 
warmed  to  40°  or  50°  C. ;  cover  the  beaker  with  a  watch 
glass  or  broad  funnel,  and  put  it  in  a  moderately  warm 
place. 

Chlorhydric  acid,  fit  for  the  purpose,  may  be  prepared 
by  diluting  1  volume  of  the  ordinary  commercial  acid  with 
4  volumes  of  water.  For  the  quantity  of  galena  above 
indicated,  the  lumps  of  zinc  should  be  about  an  inch  in 
diameter  by  a  quarter  of  an  inch  thick  ;  they  may  be 
readily  obtained  by  dropping  melted  zinc  upon  a  smooth 
surface  of  wood  or  metal. 

The  zinc  and  acid  should  be  allowed  to  aft  upon  the 
mineral  during  fifteen  or  twenty  minutes  in  order  to 
ensure  complete  decomposition.  Any  particles  of  galena 
which  may  be  thrown  up  against  the  cover  or  sides  of 
the  beaker  should,  of  course,  be  washed  back  into  the 
liquid.  It  is  well,  moreover,  to  stir  the  mixture  from 
time  to  time  with  a  glass  rod. 

When  all  the  galena  has  been  decomposed,  as  may  be 
determined  by  the  fafts  that  the  liquid  has  become  clear, 
and  that  no  more  sulphuretted  hydrogen  is  evolved,  de¬ 
cant  the  liquid  from  the  beaker  into  a  tolerably  large 
filter  of  smooth  paper,  in  which  a  small  piece  of  metallic 
zinc  has  been  placed.  Wash  the  lead  and  zinc  in  the 
beaker  as  quickly  as  possible  with  hot  water,  by  decanta¬ 
tion,  until  the  liquid  from  the  filter  ceases  to  give  an  acid 
reaftion  with  litmus  paper  ;  then  transfer  the  lead  from 
the  beaker  to  a  weighed  porcelain  crucible.  In  order  to 
remove  any  portions  of  lead  which  adhere  to  the  lump  of 
zinc,  the  latter  may  be  rubbed  gently  with  a  glass  rod, 
and  afterwards  with  the  finger  or  a  piece  of  caoutchouc, 
if  need  be.  Wash  out  the  filter  into  an  evaporating  dish, 
remove  the  fragment  of  zinc,  and  add  the  particles  of  lead 
thus  collefted  to  the  contents  of  the  crucible.  Finally, 
dry  the  lead  at  a  moderate  heat  in  a  current  of  ordinary 
illuminating  gas,  and  weigh. 

The  lead  may  be  conveniently  dried  by  placing  the 
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crucible  which  contains  it  in  a  small  cylindrical  air-battery 
of  Rammelsberg’s  pattern,  provided  with  inlet  and  outlet 
tubes  of  glass,  reaching  almost  to  the  bottom  of  the  bath. 

When  the  process  is  conducted  as  above  described,  the 
lead  undergoes  no  oxidation  ;  hence  there  is  no  occasion 
for  igniting  the  precipitate  in  a  reducing  gas.  The  pre¬ 
cipitate  needs  only  to  be  dried  out  of  contact  with  the  air. 

If  desirable,  the  sulphur  in  the  galena  could  be  de¬ 
termined  at  the  same  time  as  the  lead,  by  arresting  the 
sulphuretted  hydrogen  in  the  ordinary  way. 

If  the  mineral  to  the  analysed  is  contaminated  with  a 
siliceous  or  other  insoluble  gangue,  the  metallic  lead  may 
be  dissolved  in  dilute  nitric  acid,  after  weighing,  and  the 
insoluble  contamination  collected  and  weighed  by  itself. 
In  the  case  of  galenas  which  contain  silver,  antimony, 
copper,  or  other  metals,  precipitable  by  zinc,  the  pro¬ 
portion  of  each  metal  must  be  determined  by  assay  or 
analysis  in  the  usual  way  after  the  total  weight  of  the 
precipitated  metals  has  been  taken. 

Besides  galena,  almost  any  of  the  ordinary  lead  com¬ 
pounds  may  evidently  be  assayed  by  the  method  above 
described.  I  find,  for  example,  that  metallic  lead  may 
be  precipitated  quickly  and  completely  from  the  sulphate, 
chromate,  nitrate,  oxide,  and  carbonate — and  with  peculiar 
ease  from  the  chloride — by  means  of  zinc  and  chlorhydric 
acid.  The  method  would  furnish  an  easy  qualitative  test 
for  the  detection  of  barytes  in  white  lead.  When  applied 
to  the  analysis  of  nitrate  of  lead,  it  would  probably  be 
best  to  decompose  the  nitrate  by  means  of  a  solution  of 
chloride  of  sodium  before  adding  the  zinc  and  chlorhydric 
acid. 

In  all  these  cases  the  decomposition  of  the  lead  salt  by 
the  zinc  is  so  complete,  that  no  trace  of  colouration  is 
produced  when  sulphuretted  hydrogen  is  added  to  the 
liquid  decanted  from  the  metallic  lead. 

The  following  determinations  of  lead  in  a  sample  of 
pure  galena  from  Galena,  Illinois,  were  made  in  the 
manner  above  described  by  my  assistant,  Mr.  A.  H. 
Pearson  — 
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Attempts  to  determine  sulphur  and  lead  in  the  same 
portion  of  galena,  by  means  of  the  readtion  of  zinc  and 
dilute  nitric  acid,  above  described,  gave  no  satisfactory 
results.  The  free  sulphur  obtained  by  treating  galena 
with  zinc  and  ordinary  nitric  acid,  diluted  with  3,  4  and  5 
volumes  of  water,  always  retained  a  small  quantity  of 
lead,  while  a  certain  amount  of  sulphuric  acid  was  found 
in  the  clear  liquid.  It  is,  in  short,  well  nigh,  or  quite, 
impossible  to  avoid  the  secondary  reactions  between  zinc 
and  nitrate  of  lead,  and  between  sulphur  and  nitric  acid 
which  set  in  as  soon  as,  or  just  before,  the  last  traces  of 
the  galena  have  been  decomposed. 

Boston,  Feb.,  1870. 


very  concordant  and,  I  believe,  accurate  results;  at  the 
same  time  being  easy  of  performance  and  requiring  but 
little  time  for  an  experiment. 

The  apparatus  used  consists  of  two  glass  tubes,  each  of 
about  1  metre  in  length  and  twelve  m.m.  bore.  These 
are  connected  air-tight  by  means  of  a  smaller  glass  tube, 
and  inclined  at  an  angle  of  50  or  6°  with  the  horizon. 
Into  each  of  the  larger  tubes  are  introduced  100  c.c.  of  a 
mixture  of  perfectly  pure  water  and  two  drops  of  dilute 
sulphuric  acid  (sp.  gr.  1-18).  Through  this  acidulated 
water  a  measured  quantity  of  the  air  under  examination 
is  slowly  drawn,  in  small  bubbles,  by  means  of  an 
aspirator. 

No  porous  substance  must  be  used  to  filter  the  air, 
for  reasons  to  be  stated  hereafter.  The  air  is  conducted 
into  the  absorption  liquid  through  a  small  piece  of  quill 
tubing  drawn  out  to  a  small  aperture  at  the  end,  im¬ 
mersed.  This  tube  must  be  kept  quite  dry  throughout 
the  experiment.  Great  care  must  be  taken  to  cleanse 
perfectly  every  part  of  the  apparatus  with  water  free  from 
ammonia,  and  the  caoutchouc  plugs,  or  corks,  used  must 
be  boiled  for  a  short  time  in  a  dilute  solution  of  caustic 
soda. 

The  stream  of  air  is  so  regulated  as  to  allow  about  1 
litre  to  pass  through  the  apparatus  in  an  hour. 

By  directing  the  point  of  the  delivery-tube  laterally, 
each  bubble  has  imparted  to  it  on  rising  an  oscillatory 
movement,  which  facilitates  complete  absorption  of  the 
ammonia. 

When  from  10  to  20  litres  of  air  have  passed,  the  liquid 
is  emptied  from  the  tubes  into  upright  glass  cylinders,  an 
excess  of  a  perfectly  pure  solution  of  potash  added,  and 
then  3  c.c.  of  a  Nessler  solution.  The  standard  of 
comparison  is  made  in  the  ordinary  way,  only  using 
acidulated  in  place  of  pure  water,  and  neutralising  with 
potash  after  adding  the  standard  solution  of  ammonium 
salt.  Beyond  somewhat  retarding  the  point  of  maximum 
colouration,  a  little  potassium  sulphate  does  not  interfere 
with  the  delicacy  of  Nessler’s  reaction. 

If  the  experiment  has  been  conducted  with  proper  care, 
at  least  four-fifths  of  the  total  ammonia  ought  to  be  found 
in  the  first  tube.  Four  or  five  litres  of  air  are  generally 
quite  sufficient  to  give  a  decided  reaction,  but  it  is  better 
to  use  not  less  than  10  litres,  as  before  mentioned.* 

Very  many  experiments  have  been  made  by  this  method, 
both  on  air  from  the  town  of  Burton-on-Trent,  and  that 
of  the  adjoining  country.  The  air  from  the  town,  as 
might  be  expected,  varies  somewhat  in  composition  ; 
much  more  so  than  that  taken  from  the  open  country,  as 
may  be  seen  from  the  following  tables,  in  which  are  given 
some  of  the  numerous  results  obtained. 

The  ammonia  is  calculated  in  every  case  as  carbonate 
[(NH^COj]  ;  for  although  nitric  acid  is  sometimes 
found  in  air,  yet  its  presence  must  be  looked  upon  as 
accidental. 

In  the  immediate  vicinity  of  towns  some  of  the  ammonia 
must  also  be  in  the  form  of  sulphate,  sulphite,  or  am¬ 
monium  chloride. 


ON  THE  ESTIMATION  OF  AMMONIA  IN 
ATMOSPHERIC  AIR.* 

By  HORACE  T.  BROWN. 

In  the  attempts  that  have  been  hitherto  made  to  estimate 
the  ammonia  present  in  atmospheric  air,  the  results 
arrived  at  by  the  various  experimenters  have  differed  so 
widely  that  it  is  still  a  matter  of  uncertainty  what  the 
quantity  really  is.  That  it  is  a  very  small  amount  all 
agree,  but  the  extreme  results  on  record  vary  as  much  as 
from  13-5  to  o-oi  part  of  carbonate  of  ammonium  per 
100,000  of  air.  It  may,  therefore,  not  be  without 
interest  to  give  an  account  of  a  simple  method  affording 


(1).  Air  taken  from  town.  (Taken  at  a  height  of  2  metres 

from  ground.) 


Date 

(NHJ^CO,,  as  grammes 

(NH4).,CO.,  in  parts 

of 

per  ioo,oco  litres  of  air  at 
o°  C.  and  760  m.m.  barom. 

by  weight  per 

Experiment. 

100,000  of  air. 

1869.  Sept.  30 

1-12940 

0-8732 

0&.  4 

062117 

0-4801 

n  6 

0-52510 

0-4059 

„  8 

0-62117 

0-4801 

Nov.  26 

1-07290 

0-8293 

,,  28 

i-ioooo 

0-8503 

*  When  the  air  to  be  examined  is  highly  charged  with  ammonia, 
as  that  from  stables,  &c.,  a  perfectly  dry  bottle  of  3  or  4  litres  capacity 
should  be  carefully  filled  with  a  pair  of  bellows,  100  c.c.  of  acidulated 
water  introduced,  and,  after  closing  secui-ely,  the  whole  well  agitated 
at  intervals  for  three  or  four  hours.  The  liquid  is  then  poured  out, 
and  the  NHS  estimated  by  the  Nessler  solution  as  usual. 


*  A  paper  read  before  the  Royal  Society,  March  17,  1870. 
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(2).  Air  from  country.  (Taken  at  a  height  of  2  metres.) 


Date 

of 

Experiment. 

1869.  Dec.  6 

„  8 
»  9 

»  11 

1870.  Feb.  12 


(NH4)2C03  as  grammes  (NH4)2C03  in  parts 
per  100,000  litres  of  air  at  per  100,000  of 
o°  C.  and  760  m.m.  barom.  air. 


07620 

07826 

o’66oi 

o-66as 

07639 


0-5890 

0-6085 

0-5102 

0-5121 

0-5904 


The  direction  of  the  wind  does  not  seem  to  have  any  in¬ 
fluence  on  the  ammonia  found  ;  immediately  after  heavy 
rain,  however,  the  quantity  falls  somewhat  below  the 
average,  but  the  air  is  again  restored  to  its  normal  con¬ 
dition  after  a  lapse  of  two  or  three  hours. 

Attempts  were  made  to  make  the  method  more  delicate 
still  by  absorbing  the  ammonia  in  pure  water  and  then 
distilling,  but  the  nitrogenous  organic  matter  suspended 
in  the  air  was  found  to  interfere  with  the  results. 

When  the  air  is  passed  through  cotton-wool  before 
entering  the  absorption-tubes,  it  is  found  to  be  entirely 
deprived  of  its  ammonia  by  the  filter.  This  is  also  the 
case  with  air  artificially  charged  with  ammonia  to  a  large 
extent.  This  absorption  is  not  due  to  the  presence  of 
hygroscopic  moisture,  since  cotton-wool,  when  absolutely 
dry,  is  capable  of  taking  up  115  times  its  own  bulk  of  dry 
ammonia  (confined  over  mercury)  at  10-50  C.  and 
755*7  millims.  barom.  ;  the  gas  being  again  slowly  evolved 
when  the  wool  is  left  in  contact  with  the  air  at  ioo°  C. 

All  other  porous  substances  that  were  tried  for  filtering 
agents  were  found  to  possess  this  property  more  or  less  ; 
even  freshly  ignited  pumice-stone  is  not  entirely  without 
absorptive  effedt  upon  the  gas. 
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CO  =  C4H4  =  CO.  But  Graebe,  induced  by  the  results  he 
had  gained  in  his  investigations  of  the  quinone  com¬ 
pounds,  viewed  it  as  a  substitution-produdl  of  benzol, 
two  of  whose  hydrogen-atoms  are  replaced  by  the  group 
[0  —  0]”,  in  which  half  of  the  combining-values  of  oxygen 
saturate  each  other — 


CcH6.  C6H4(02)”. 

Benztil.  Quinone. 

The  best-known  derivative  of  quinone  is  chloranil,  or 
perchloroquinone,  which  is  obtained  by  heating  phenol 
with  potassic  chlorate  and  hydric  chloride.  When  this 
body,  C6C14(02)'\  is  heated  with  alkalies,  potassic  chlo- 
ranilate,  or  dichloroquinonate,  is  formed.  According  to 
this  reaction,  Graebe  regarded  Laurent’s  chloride  of 
chloroxynaphthyl  as  the  dichlorinated  quinone  of  naph¬ 
thaline — 

CioH8.  CioH4C12(02)”. 

-  I  7  V'  -  V - 

Naphthaline.  Chloride  of  chloroxynaphthyl, 

or  dichlornaphthoquinone. 

When  this  naphthaline  derivative  is  heated  with  alkalies, 
it  behaves  like  chloranil ;  but,  whilst,  in  the  latter  com¬ 
pound,  two  atoms  of  chlorine  are  removed,  only  one 
chlorine-atom  is  displaced  in  the  case  of  the  naphthaline 
derivative — 

Ci0H4C12(02)”  +  2KOH  =  CioH4C1  KC1  +  H20. 

v~  ■  Y-  -  V - , - J 

Dichlornaphthoquinone.  Potassic  chloroxynaphthalate. 


CioH4C1  I  +  HC1  =  CioH4C1  j  +  KC1. 

Chloroxynaphthalic  acid. 


Chlorinated  quinones  of  toluol  were  obtained  by  Graebe 
and  Burgmann,  by  heating  cresylic  acid  with  potassic 
chlorate  and  hydric  chloride — 


C6 


CHo 

(02)" 

Cl3 


Cg 


CHo 

(02)" 


CU 

H 


Dr.  A.  W.  Williamson,  F.R.S.,  &c.,  President,  in  the 

Chair. 


The  following  gentlemen  were  elected  fellows : — D.  Brown, 
A.  Muirhead,  T.  L.  Patterson,  D.  Penny,  S.  T.  S  mi  th. 

The  first  paper  read  was  “  On  Artificial  Alizarine by 
W.  H.  Perkin,  F.R.S. 

Alizarine  was  first  obtained  from  madder  in  a  crystal¬ 
line  state  by  Robiquet  and  Colin.  Their  method  of  pre¬ 
paration  (viz.,  sublimation)  rendered  it,  however,  a  matter 
of  doubt  whether  alizarine  existed  as  such  in  the  madder, 
or  was  a  produdt  of  decomposition  of  some  other  body. 
Dr.  Schunk,  having  succeeded  in  obtaining  alizarine- 
crystals  without  taking  recourse  to  sublimation,  proved 
the  first  view.  He  gave  it  the  formula  CI4Hio04;  whilst 
Strecker  believed  it  to  be  CioHg03,  relating  it  to  Laurent’s 
chloroxynaphthalic  acid,  since  both  these  substances  yield 
phthalic  acid  on  treatment  with  hydric  nitrate;  in  fadt, 
chloroxynaphthalic  acid  was  regarded  as  chlorinated 
alizarine — 

CIOH603.  CioH5C103. 

7*  T  - - -  -■  r - ' 

Alizarine,  or  Chlorinated  alizarine,  or 

oxynaphthalic  acid.  chloroxynaphthalic  acid. 

About  five  years  since,  Martius  and  Griess,  when  in¬ 
vestigating  the  amido-derivatives  of  naphthol,  obtained  a 
colouring-matter  possessing  Strecker’s  formula;  yet  it 
was  not  alizarine,  but  a  body  isomeric  with  it.  Some  time 
after  the  discovery  of  this  supposed  isomer  of  alizarine, 
Graebe  commenced  his  researches  on  quinone.  This 
substance,  obtained,  as  early  as  1838,  by  Woskressensky 
as  a  produdt  of  the  oxidation  of  quinic  acid,  was  regarded 
by  Kekule  as  containing  two  molecules  of  carbonyl —  1 


Dichlorotoluquinone. 

After  it  had  been  shown  that  chloroxynaphthalic  acid 
was  a  quinone-acid,  Graebe  and  Liebermann  thought  it 
probable  that  alizarine  belonged  to  the  quinone  series. 
To  gain  some  information  about  the  hydrocarbon  to  which 
alizarine  is  related,  they  heated  a  specimen  of  the  natural 
colouring-matter  with  powdered  zinc,  according  to 
Baeyer’s  method  of  reducing  aromatic  compounds  ;  and 
they  obtained  a  substance  of  the  composition  CI4H10. 
This  hydrocarbon  formed,  with  picric  acid,  a  red  com¬ 
pound,  and,  in  fadt,  possessed  all  the  properties  of  anthra¬ 
cene  as  obtained  from  coal-tar.  This  discovery  led  Graebe 
and  Liebermann  to  assume  alizarine  to  be  the  quinone- 
acid  of  anthracene — 

f(02)" 

Ci4FIio  cI4h8(02)”  cI4h6  ho 

[ho 

Anthracene.  Anthraquinone.  Anthraquinonic  acid 

or  alizarine. 

Having  obtained  anthracene  from  alizarine,  it  now 
remained  to  produce  alizarine  from  anthracene.  Many 
years  ago  Laurent  had  obtained  an  oxygenated  derivative 
of  anthracene  of  the  composition  CI4Hs02.  Graebe  and 
Liebermann  at  once  recognised  this  as  the  quinone  of 
anthracene,  and  now  it  remained  for  them  only  to  trans¬ 
form  this  anthraquinone  into  the  acid  by  replacing  two 
atoms  of  hydrogen  by  two  of  hydroxyl.  For  this  purpose 
they  heated  anthraquinone  with  bromine,  whereby  dibrom- 
anthraquinone  was  obtained — 

C14Hs(02)”  +  4Br  =  CI4H6H°rf  +  2BrH. 

On  treating  this  with  potassic  hydrate  at  a  temperature 
of  about  180°  C.,  the  potassium  salt  of  alizarine  was  ob- 
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tained,  from  which  the  alizarine  was  liberated  by  hydric 
chloride  — 


CI4H6  {(Of  +4KOH  =  Ci+H|5 


(KO),  +  2KB1+2H.O. 


Dibromanthra- 
quinone. 


Potassic  alizarate. 


cI4h6 


(02)” 

(K0)2 


+  2HCI  =  cI4h6 


(Oa)" 

(HO), 


+  2KCI. 


It  is,  however,  to  be  remarked  that  alizarine  is  not  the 
primary  produdt  of  the  reaction  of  potash  on  the  sulpho- 
acid,  an  intermediate  body  being  first  produced,  which 
may  be  called  sulphoxanthraquinonic  acid,  and  the  forma¬ 
tion  of  which  may  be  thus  expressed  : — • 

f(0*)"  ) 

CI4H6  HSO3  +4KOH  = 

(HS03J 


- T 

Alizarine. 

By  thus  producing  alizarine  from  anthracene,  Graebe 
and  Liebermann  have  given  the  first  instance  of  the 
artificial  formation  of  a  vegetable  colouring  matter. 

But  to  turn  this  beautiful  discovery  to  practical  account, 
to  render  alizarine  from  anthracene  a  substitute  for 
madder,  it  was  necessary  to  replace  the  bromine  required 
in  the  process  by  some  cheaper  reagent.  It  is  known  that 
hydric  sulphate  forms  with  many  organic  bodies  com¬ 
pounds  called  sulpho-acids.  According  to  the  experiments 
of  Wurtz  and  of  Ivekule  these  compounds  are  acid 
sulphites. 

CgH6S03  =  C6H5.HS03 

Sulpho-benzolic  Phenyl-sulphurous 
acid.  acid. 

CxoH8(S03)2  =  CxoHejgg^ 

V _ _ >  V - ^ 

i  #  • 

Disulpho-naphthalic  Naphthaline 

acid.  disulphurous 

acid. 

for,  when  heating  sulpho-benzolic  acid  with  potash  they 
obtained  a  carbolate,  and  a  sulphite — 

C6H5.HS03  +  3K0H-C6H5K0+K2S03  +  2H20. 

Disulpho-naphthalic  acid  yields,  by  similar  treatment, 
a  naphthalenate  and  a  sulphite — 

eroKe  {^183}+  6K°H 

=  C,oH6  {  ko  }  +  2K2SO3+4H2O. 

V  '  Y  ^ 

Potassic  naphthalate. 

This  potassic  naphthalate  can,  by  addition  of  an  acid,  be 
transformed  into  hydric  naphthalate,  i 

r  HrlH0 

V'ion5  |  , 

which  body  stands  to  naphthaline  in  the  same  relation 
as  alizarine  to  anthraquinone. 

It  appeared  therefore  probable  that  if  a  disulpho-acid 
of  anthraquinone  could  be  found,  the  formation  of 
alizarine  by  a  similar  process  may  be  rendered  possible. 

The  formation  of  this  sulpho-acid  seemed,  at  first,  not 
very  probable,  on  account  of  the  remarkable  stability  of 
anthraquinone,  but  on  strongly  heating  it  with  hydric 
sulphate  a  sulpho-acid  was  at  last  obtained,  which,  on 
analysis,  was  found  to  be  the  desired  disulphoanthraqui- 
nonic  acid — 

(Oa)” 

HS03 
HS03 

This  compound,  heated  with  potassic  hydrate  to  about 
180°  yields  sulphite  and  alizarate  of  potash — 

f(02)"  1 

CI4H6^  HSO3I+6KHO  = 

( HS03 

f(Oan 

=  CI4hJkO  +2K2S03  +  4H20. 

[ko  j 

V - X - ' 

Potassic  alizarate. 

from  which  potash  salt  the  alizarine  is  thrown  down  by 
acids,  just  as  brightly  coloured  and  as  pure  as  the  aliza¬ 
rine  from  dibromanthraquinone. 


f(02)"  ) 

=  cI4h6j>  ko  [  +k2so3+3h2o. 

(hso3j 

V _ _  _ _ J 

i 

Potassic  sulphoxanthra¬ 
quinonic  acid. 

This  intermediate  body  is  crystalline,  of  a  yellow 
or  orange  colour,  easily  soluble  in  water,  produces,  with 
caustic  alkalies,  violet  or  blue  solutions,  and  when  heated 
with  potassic  hydrate  yields  alizarine  and  sulphurous  acid. 

The  process  just  described  may  be  modified  by  first 
forming  a  disulpho-acid  of  anthracene,  and  then  convert¬ 
ing  this  by  means  of  oxidising  agents  into  the  disulpho- 
anthraquinonic  acid. 

In  the  conversion  of  disulphoanthraquinonic  acid  into 
alizarine  by  the  adtion  of  potassic  hydrate,  a  peculiar 
reverse  adtion  takes  place  to  some  extent,  both  anthra¬ 
quinone  and  anthracene  being  formed. 

Artificial  alizarines  entirely  identical  with  the  colouring 
matter  obtained  from  the  madder  root.  Both  of  the  pro¬ 
duces  crystallise  in  needles,  which  are  usually  curved, 
especially  when  small.  They  dissolve  in  caustic  alkalies, 
forming  violet  solutions  of  the  same  tint.  When  applied 
to  mordanted  fabrics  they  produce  exadtly  the  same 
colours,  bearing  the  treatment  with  soap  equally.  They 
also  possess  precisely  the  same  tindlorial  value.  The 
colours  produced  on  fabrics  by  the  artificial  alizarine  are 
as  fast  against  light  as  those  of  madder.  Cupric  acetate 
produces  in  their  alcoholic  solutions  a  purple  colouration. 
Their  alkaline  solutions  show  identical  absorption  bands 
in  the  spedtrum.  Both  yield  phthalic  acid  when  treated 
with  hydric  nitrate. 

It  may  be  observed  that  a  solution  of  sulphoxanthra¬ 
quinonic  acid  in  alcoholic  potash  has  a  very  similar  spec¬ 
trum  as  an  analogous  alizarinic  solution  ;  but  the  spedtra 
of  the  respedtive  aqueous  solutions  are  quite  different. 

As  a  substitute  for  madder  artificial  alizarine  has  been 
objedted  to,  on  the  ground  that  pure  alizarine  alone  will 
not  produce  the  madder  colours,  other  colouring  matters 
being  required.  But  Schunck  says  that,  after  a  long  course 
of  experiments,  he  has  been  led  to  the  conclusion,  that ' 
the  final  result  of  dyeing  with  madder  is  simply  the  com¬ 
bination  of  alizarine  with  the  various  mordants  employed, 
and  he  recommends  extradtion  from  madder  prints  as  the 
easiest  method  of  preparing  pure  alizarine  on  a  small 
scale.  Mr.  Perkin,  on  experimenting  in  this  direction, 
could  find  nothing  but  alizarine  on  finished  madder 
print.  There  is  a  second  colouring  matter  in  the  madder 
root,  the  purpurine,  but  this  cannot  be  found  in  the  colour 
of  the  prints  ;  if  a  mere  trace  of  it  were  present  it  could 
easily  be  detedted  by  its  characteristic  spedtrum.  It  can¬ 
not  be  affirmed  that  purpurine  never  exists  on  prints  dyed 
with  madder  or  garancin,  but  it  is  certain  that  the  higher 
the  class  of  print,  and,  consequently,  the  more  brilliant 
the  colours,  the  purer  is  the  alizarine  in  combination  with 
the  mordants. 

Artificial  alizarine  as  sent  to  to  the  dyer  and  printer  is 
not  exadtly  pure  alizarine,  and  generally  produces,  with 
alumina  mordants,  a  somewhat  redder  shade  than  madder. 
This  is  due  to  some  impurities,  whose  nature  is,  as  yet, 
not  known.  Schunck  has,  however,  already  succeeded 
in  obtaining  a  yellow  crystalline  body  from  the  residues; 
but  this  yellow  substance  does  not  appear  to  have  any 
affinity  for  mordants,  and  therefore  cannot  be  injurious. 

A  good  deal  has  been  said  about  the  supply  of  anthra¬ 
cene.  It  must  be  remembered,  however,  that  tar  dis¬ 
tillers  have  had  as  yet  but  little  experience  in  separating 
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this  substance.  Mr.  Perkin’s  investigations  on  this  matter 
have  led  him  to  believe  that  coal-tar  contains  considerable 
quantities  of  this  hydrocarbon.  No  doubt  the  kind  of 
coal  used  as  well  as  the  temperature  employed  in  the  gas 
works,  influences  the  quality  of  the  tar  as  a  source  of 
anthracene,  but  upon  these  points  no  definite  information 
has  yet  been  obtained. 

Mr.  Perkin  illustrated  his  highly  interesting  ledture  by 
exhibiting  samples  of  fabrics  dyed  and  printed  with 
artificial  alizarine,  and  also  by  projecting  the  speCtra  of 
some  alizarine  solutions  on  a  screen. 

The  following  paper  was  “  On  the  Combinations  of  Car¬ 
bonic  Acid  with  Ammonia  and  Water,"  by  Dr.  Divers,  the 
readingof  which,  however,  was,  on  account  of  the  advanced 
hour,  postponed  for  the  next  meeting,  when,  besides  this, 
the  following  papers  will  be  read  :  “  Deep  Sea  Water,” 
by  John  Hunter,  and  “  Refradtion  Equivalents  of 
Aromatic  Hydrocarbons,”  by  Dr.  Gladstone. 


CORRESPONDENCE. 

MANUFACTURE  OF  SULPHURIC  ACID. 

To  the  Editor  of  the  Chemical  News. 

Sir, — -With  your  correspondent  Mr.  Gibbins  I  saw  the 
objections  to  Dr.  Hofmann’s  improvement  in  the  manu¬ 
facture  of  sulphuric  acid.  Still  the  advantages  to  be 
derived  from  it,  especially  in  the  present  condition  of  the 
nitrate  market,  are  so  large  that  I  at  once  decided  on 
giving  it  a  fair  trial,  and  am  now  arranging  my  vitriol 
chamber  so  as  to  obviate  one  of  the  difficulties  named  by 
your  correspondent,  and  which,  if  not  provided  for,  would 
probably  be  fatal. 

The  description  will,  probably,  explain  my  objeCt  : — I 
have,  say,  six  vitriol  chambers  at  work,  nearly  all  of  large 
size  ;  into  No.  1  I  work  one  set  of  furnaces  and  into  No. 

2  another  set.  The  gases  from  No  1  and  from  No.  2 
meet  in  No.  3  ;  this  and  No.  4  I  shall  work  up  to  1-715 
specific  gravity — Nos.  1  and  2  will  work  at  1-45  ;  all  the 
acid  produced  in  No.  3  will  be  passed  into  No.  1  and  all 
produced  in  No  4  into  No.  2  :  the  acid  of  1-715  as  it 
mixes  with  that  of  1-45  will  give  up  its  nitric  oxide,  which 
thus  at  once  becomes  again  available  and  the  acid  can 
then  be  run  off  for  use  from  Nos.  1  and  2  in  ordinary 
condition.  The  strong  adtion  having  taken  place  in  Nos. 

3  and  4  I  shall  work  5  and  6  at  a  lower  strength  in  order 
to  insure  condensation.  I  shall  thus  I  hope  reduce  Dr. 
Hofmann’s  very  valuable  suggestion  to  a  rather  more 
practical  shape,  and  if  I  can  by  even  partial  success  save, 
say,  a  couple  of  tons  of  nitrate  of  soda  per  week,  I  shall 
gladly  renew  my  chambers  a  year  sooner  than  would 
otherwise  be  needful. — I  am,  &c., 

Peter  Spence. 

Pendleton  Alum  Works,  Manchester, 

March  21,  1870. 


ACTION  OF  IODINE  ON  HYPOSULPHITE. 


In  a  note  published  in  the  Chemical  News  (vol.  xxi6 
p.  48),  and  which  seems  to  have  escaped  Mr.  Wright’ 
notice,  the  following  explanation  of  this  is  given  : — 

“  These  higher  results  are  caused  by  the  liberation  of 
iodine  by  spontaneous  decomposition  of  hydriodic  acid 
set  free  by  hydrochloric  acid  distilled  over  during  the 
process,  as  the  following  experiment  shows  : — A  few  drops 
of  hydrochloric  acid  were  added  to  a  solution  of  iodide 
of  potassium.  The  solution  remained  for  some  hours 
colourless,  but,  after  standing  twenty-four  hours,  had 
become  quite  yellow,  and  was  found  to  contain  free 
iodine  sufficient  to  indicate  3  per  cent  of  peroxide  of 
manganese  when  titrated  with  hyposulphite. 

Mr.  Wright’s  experiments,  though  very  interesting,  do 
not  in  the  least  “account  for  the  results  obtained  by 
Messrs.  Sherer  and  Rumpf,”  since  the  conditions  were 
not  identical. — I  am,  &c., 

Edward  Sherer. 

4,  St.  Nicholas  Buildings, 

Newcastle-on-Tyne,  March  21st,  1870. 


MISCELLANEOUS. 


Science  in  the  Nineteenth  Century!  —  The  fol¬ 
lowing  advertisement,  taken  from  the  pages  of  a  con¬ 
temporary,  is  too  good  a  joke  to  be  lost: — “British 
Science  having  been  for  some  time  suspedted  of  owing 
much  of  its  reputation  to  the  indifference  of  the  general 
public  on  philosophical  subjects,  the  truth  or  accuracy  of 
which  it  has  had  no  special  means  of  acquiring  practical 
information,  or  has  been  more  or  less  blinded  by  an  over¬ 
weening  confidence  in  the  supposed  skill  of  paid  officials 
or  royal  Professors,  several  gentlemen  have  made  it  their 
business,  at  a  great  cost  of  time  and  labour,  to  investigate 
the  grounds  on  which  the  various  Astronomical  and  Geo¬ 
graphical  Societies  have  based  many  of  their  principal 
theories.  The  assumed  convexity  or  curvature  of  the 
earth’s  surface  is  found  to  be  as  gross  a  delusion  as  its 
supposed  orbital  and  axial  motion  ; — That  it  is  nothing 
but  a  stationary  plane  of  hill  and  dale  and  level,  over  the 
face  of  which  the  sun  and  moon  and  stars  revolve  ;  that 
Ptolemy  and  the  ancient  Greek  philosophers  were  the  only 
truthful  and  trustworthy  authorities  on  matters  of  astro¬ 
nomical  science,  and  that  the  later  theories  of  Galileo 
and  Sir  Isaac  Newton  are  diredtly  contrary  to  Scripture, 
to  reason,  and  to  the  positive  evidence  of  our  senses. 
Those  who  require  or  are  disposed  to  accept  further  par¬ 
ticulars,  are  requested  to  communicate  with  — — ,  enclosing 
Three  Stamps,  for  pamphlets  and  postage  ;  with  lists  of 
larger  works  on  this  subject.  Literary  and  Phfiosophical 
Societies  will  do  well  to  disabuse  their  minds  of  the 
impression  that  they  can  much  longer  resist  and  resent 
the  growing  demand  for  a  thorough  revision  and  re-con- 
strudtion  of  their  antiquated  and  erroneous  systems.” 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


To  the  Editor  of  the  Chemical  News. 

Sir, — In  a  paper  by  C.  R.  A.  Wright,  published  in  the 
Chbmical  News  (vol.  xxi.,  p.  103),  reference  is  made  to  a 
paper  “  On  the  Estimation  of  Manganese,”  published  in 
the  Chemical  News  (vol.  xx.,  p.  302),  in  which  the  autohrs 
say: — “In  estimating  the  manganese  by  the  method  of 
Bunsen,  the  iodine  liberated  by  the  chlorine  should  be 
tested  as  soon  as  possible  after  the  decomposition,”  the 
iodine  solutions  in  each  of  two  experiments  requiring  an 
amount  of  hyposulphite  corresponding  to  62-7  per  cent  of 
available  peroxide  in  the  manganese  ore  assayed,  when 
tested  immediately  after  the  decomposition,  and  to  over 
65  per  cent  after  standing  twenty-four  hours.  “  This  was 
caused  by  the  conversion  of  iodine  into  hydriodic  acid.” 


Under  this  heading  will  be  found  an  encyclopaedic  list  of  chemical 
papers  published  abroad  during  the  past  week,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  tivo  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices,  will,  therefore,  be  equivalent  to  an  English  edition  of 
the  u  Jahresberichte." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Comptes  Rendus  des  Seances  de  V Academic  des  Sciences,  March  14 

1870. 

The  number  contains  the  following  original  papers  relating  to 
chemistry  and  allied  sciences: — 


f  Chemical  News, 
t  March  25,  1870. 
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Chemical  Notices  from  Foreign  Sources . 


Photographical  Observation  of  the  Passage  of  Venus,  and  on 
an  Apparatus  of  M.  Laussedat. — M.  Faye. — Owing  to  the  general 
importance  of  this  lengthy  memoir,  we  quote  the  title  here. 

On  the  Nascent  State. — -H.Sainte-Claire  Deville. — Continuation  of 
a  former  paper  on  this  subject,  and,  like  the  first  instalment,  un¬ 
suitable  for  any  useful  abstraction.  There  are  added  to  this  paper 
several  tabulated  forms  containing  the  results  obtained. 

General  Theory  of  Chemical  ACtion. — E.  J.  Maumene. — A 
memoir  on  this  subject  was  read  at  the  meeting,  but  is  not  pub¬ 
lished. 

Experiments  on  the  Velocity  of  the  Propagation  of  Sound  in 
Water  contained  in  an  Iron  Tube  of  o’8  Metre  (3i-4q5  inches) 
Diameter. — F.  Andre. — The  author  describes,  minutely,  the  arrange¬ 
ments  made  for  conducting  his  experiments,  and  states  that,  while 
the  temperature  of  the  water,  which  entirely  filled  the  tube,  was  20' 
at  the  top  end  of  the  tube  and  130  at  the  lower,  the  temperature  of  the 
air  being  180,  he  found,  as  result  of  his  experiments,  that  the  velocity 
of  the  sound  per  second  of  time  was  8g7-8  metres.  Dr.  Wertheim 
deduced,  from  his  experiments  with  brass  organ-pipes,  that  the  velocity 
of  propagation  of  sound  in  water  was  1173  metres  for  the  same  space 
of  time.  MM.  Colladon  and  Sturm,  while  experimenting  on  this  sub¬ 
ject  on  the  Lake  of  Geneva,  found  the  velocity  1435  metres  for  a 
second  of  time. 

Mechanical  Properties  of  Steel  Containing  Phosphorus. — L‘ 
Gruner. — The  results  arrived  at  by  this  author  may  be  summarised  as 
follows  Phosphorus  present  in  steel  in  a  quantity  of  from  o-oo2  to 
o-oo3  causes  the  metal  to  be  rigid  ;  it  tends  even  to  increase  the  elas¬ 
ticity  and  the  resistance  to  breaking,  but  does  not  modify  the  hardness. 
Such  steel,  however,  is  wanting  in  real  strength  and  toughness  ;  it  is 
brittle  ( aigre ) — that  is  to  say,  does  not  withstand  shocks.  The  general 
result  is,  therefore,  that  even  very  small  quantities  of  phosphorus 
present  in  steel  do  not  only  not  improve,  but  certainly  deteriorate,  its 
good  qualities.  Prof.  Boussingault  concurs  in  this  view,  and  stated  at 
the  meeting  that  Dr.  Salet,  the  chief  assistant  to  Prof.  Wurtz,  has 
arranged  an  ingeniously-construCfed  apparatus  to  deteCt  the  smallest 
possible  quantity  of  phosphorus  in  iron  and  steel,  by  means  of  the  spec¬ 
trum  produced  by  the  combustion  of  the  hydrogen  obtained  by  the 
action  of  chlorhydric  acid  on  the  metal. 


Revue  des  Coins  Scientifiques  de  la  France  et  de  VEtranger ,  No.  15, 

March  12,  1870. 

This  number  contains  an  excellent  paper — 

LeCture  on  the  Shape  and  Figure  of  our  Globe. — C.  Wolf. — 
The  contents  of  this  paper,  although  not  belonging  to  the  sciences 
usually  treated  of  by  us,  deserves  the  attention  of  all  who  wish  to  read 
a  clear  and  concise  account  of  the  highly-refined  scientific  methods 
brought  to  bear  upon  the  determination  of  the  shape  of  the  globe  we 
inhabit.  The  author  forgets  to  mention  that  the  first  measurement 
of  a  portion  of  a  meridian  arc  ever  made  was  executed  very  early  in 
the  seventeenth  century  by  the  celebrated  mathematician,  Simon 
Stevin,  the  teacher  of  Prince  Maurice  of  Orange,  and  the  inventor  of 
carriages  moved  by  the  force  of  the  wind,  aided  by  sails.  To  Dominico 
Cassini  is  due  the  honour  of  having  first  suggested  triangulations. 

We  also  learn  from  this  paper  that  the  well-known  physicist,  Dr. 
Lallemand,  has  been  transferred  from  the  University  of  Montpellier 
to  that  of  Poitiers,  to  fill  the  chair  left  vacant  by  the  death  of  Dr. 
Tronessard  there. 

March  19,  1870. 

This  number  does  not  contain  any  papers  relating  to  chemistry,  but 
we  quote  the  titles  of  two  excellent  lectures  published  here,  viz. : — 

On  the  Evolution  of  Scientific  Medicine  and  its  Present 
State — Dr.  C.  Bernard;  and — 

Man  of  the  Tertiary  Period  in  America,  and  the  Theory  of 
Multiple-Centres  of  Creation — M.  Hamy. 


Cosmos,  March  12,  1870. 

Modification  of  Fortin’s  Barometer. — A.  Amagat.—  Instead  of 
the  movable  bottom  to  the  mercury  cup  of  these  barometers,  the  author 
displaces  the  mercury  of  the  reservoir,  by  means  of  an  iron  or  glass 
cylinder,  which  is  forced  down  into  the  fluid  by  the  aid  of  a  screw.  By 
this  arrangement,  the  movable  bottom  (a  strong  skin)  to  the  mercury 
cup,  or  reservoir,  is  dispensed  with. 

Fresh  Butchers’  Meat  from  America  to  Europe. — Herrera 
Yobes.— This  author  proposes  to  have  the  hold  of  vessels  lined  with 
metal  (what  kind  of  metal  is  not  stated) ;  the  bottom  of  the  hold  is 
next  covered  with  either  clean  straw,  saw-dust,  or  bran,  or  any  other 
suitable  non-conduCtor  of  heat.  Upon  these,  the  freshly-killed  and 
cut-up  meat  is  placed,  and  on  the  top  thereof  a  layer  of  ice.  and  on  the 
top  of  that,  again,  straw  or  any  of  the  other  substances  just  named, 
and  next,  again,  meat  and  ice,  and  so  on  ;  and  after  the  hold  has  been 
thus  filled,  it  is  hermetically  closed  and  suitably  protected  from 
the  effects  of  hot  weather  during  the  journey  from  Montevideo  to 
Europe. 

Consumption  of  Albumen  for  Industrial  Purposes. — It  is  a 
well-known  fa<5t  that  certain  industries  consume  a  very  large  quantity 
of  albumen  in  some  shape  or  other  ;  sugar  refiners,  tawers,  glove 
leather  makers  employ  albumen  in  more  or  less  pure  state — in  some 
instances  the  yolk  of  eggs  only ;  but  the  calico-printers  are  the  largest 
consumers,  and  this  consumption  is  steadily  on  the  increase.  The 


printing  works  of  the  Alsace  alone  consume  annually  more  than 
150,000  kilos,  of  dried  albumen,  representing  rather  more  than  37,000,000 
of  eggs,  or  the  production  of  250,000  hens  ;  add  to  this  the  consumption 
of  the  printing  works  of  other  parts  of  France  and  of  other  countries, 
and  there  is  very  little  doubt  that  annually  some  150,000,000  eggs  are  used 
for  that  purpose  alone. 

March  ig,  1870. 

Amelioration  of  Wines  by  Electricity. — Dr.  Scoutetten. — As 
a  very  tangible  proof  of  the  gain  obtained  by  the  immediate  conver¬ 
sion  of  young  wines  into  drinkable  beverages  by  means  of  electricity, 
the  author  states  that,  considering  that  the  annual  production  of  wine 
of  France  amounts  to  from  60  to  70  millions  of  hectolitres  (each  equal 
to  rather  more  than  22  gals.)  and  that  at  least  10  francs  per  hectolitre  is 
lost  by  vapourisation  during  the  time  of  the  maturing  of  the  wine  while  in 
casks,  this  represents  a  number  of  from  600  to  700  millions  of  francs 
gained  by  rendering  wine  fit  for  immediate  consumption  by  the  author’s 
eledtric  process.  We  may,  not  inaptly  apply  here — “  Si  non  e  vero  e 
bene  trovato.” 

Meteorite  Observed  at  Alicante,  Spain. — C.  Miallejde. — The 
author  states  that,  just  about  sunset  on  the  2nd  inst.,  he  observed, 
while  walking  on  the  pier  (the  town  is  situated  on  the  Mediterranean), 
a  meteorite,  much  akin  in  size,  colour,  and  shape  to,  but  far  larger 
than,  the  planet  Jupiter,  moving  with  great  speed  from  east  to  west. 

Artificial  Butter. — Dr.  Mege. — When  the  stearic  acid  employed 
for  making  the  so-called  stearine  candles,  is  strongly  pressed  (as  is 
always  done  in  its  manufacture,  to  get  rid  of  the  oleic  acid),  an  oily 
substance  is  obtained  ■which,  according  to  this  author,  is  identical  in 
composition  with  butter,  but  fluid.  The  author  submits  this  material 
to  several  processes  of  infusion,  decolouration,  and  beating  (a  kind 
of  churning),  and  at  last  converts  it,  also,  in  physical  appearance,  into 
butter.  The  editor  of  this  paper  very  properly  adds  that  the  Cossacks 
understand  this  matter  far  better,  and  with  less  ample  machinery,  since 
they,  it  is  well  known,  are  in  the  habit  of  converting  oils  readily  into 
an  unCtuous  substance  by  a  simple  process.  The  rationale,  in  both 
cases,  is  a  partial  saponification. 


Journal  fur  Praktische  Chemie,  No.  21,  1869. 

This  periodical  contains  the  following  original  papers  and 
memoirs  : — 

On  Benzoic  Acid  and  Gum  Benzoin.— Julius  Lowe. — The  con¬ 
tents  of  this  paper  are  the  answers  given  to  four  queries,  viz. : — 
(1)  Does  benzoic  acid  pre-exist  in  gum-benzoin  ready-formed  and  in 
free  state?  (2)  Is  the  benzoic  acid  present  in  the  resin  combined  with 
a  base  ?  (3)  Is  benzoic  acid  a  product  of  the  oxidation  of  a  part  of  the 

resin  formed  by  the  taking  up  of  oxygen  during  the  melting  of  the 
resin  ?  (4)  Is  benzoic  acid  a  product  of  a  portion  of  the  resin  formed 

by  the  heat  of  the  fusion  of  that  substance  ?  The  author’s  experi¬ 
ments,  detailed  at  great  length,  commenced  with  the  finding  of  a  reply 
to  No.  3,  and  the  result  is  a  negative — viz.,  that  when  the  process  of 
sublimation  (as  usually  employed  for  obtaining  benzoic  acid  from  gum 
benzoin)  is  carried  on  in  atmospheres  of  hydrogen  or  carbonic  acid 
gas,  the  quantity  and  quality  of  the  acid  obtained  are  the  same  as  when 
the  process  is  carried  on  in  contact  with  air.  As  regards  the  replies  to 
Nos.  x,  2,  and  4,  a  series  of  experiments  made  in  various  ways  proved, 
undoubtedly,  the  pre-existence  of  ready-formed  benzoic  acid  in  the 
resin.  The  last  portion  of  this  paper  is  devoted  to  the  very  minutely- 
detailed  description  of  the  best  practical  method  of  the  preparation 
of  benzoic  acid  from  the  resin. 

Composition  of  Soda  and  Lime  Felspar. — G.  Tschermak. — 
Since  some  doubt  had  arisen  concerning  the  proper  place  to  be 
assigned,  in  chemical  mineralogy,  to  the  minerals  just  named,  the 
author  made  analyses  of  carefully-seleCted  minerals,  with  the  follow¬ 
ing  results  for  100  parts  : — Silica,  48’94  and  49^40  ;  alumina,  33’26  and 
32’6o  ;  lime,  X5‘io  and  i5'05  ;  soda,  370  and  and  2-95.  The  second  num¬ 
bers  refer  to  and  prove  these  felspars  to  be  mixtures  of  75  per  cent 
of  anorthite  and  25  per  cent  of  albite.  The  sp.  gr.  of  the  samples  was, 
respectively,  2729  and  2723. 

On  the  Haloid  Compounds  and  their  Derivatives  Corre¬ 
sponding  to  Picric  Acid  and  Dinitro-Phenol. — Conrad  Clemm. 
— (Preliminary  notice.)  After  briefly  referring  to  Pisani’s  labours  on 
this  subjedt,  the  author  says  that  the  chloro-trinitro-benzol,  obtained 
by  causing  pentachloride  of  phosphorus  to  aCt  upon  picric  acid,  is  con¬ 
verted,  by  the  aCtion  of  ammonia  and  aniline,  into  trinitraniline  and 
trinitro-diphenylamine,  which  latter  substance  yields,  writh  sulpho- 
cyanide  of  potassium,  a  body,  C14HuN6S01:j.  Chloro-dinitro-benzol 
has  been  prepared  b)r  the  author  from  dinitro-phenol,  as  well  as  from 
chlorbenzol;  both  products  are  identical,  and  fuse  about  between  48° 
and  50°.  By  means  of  these  compounds,  it  is  possible  readily  to  pre¬ 
pare  from  benzol,  phenol  derivatives.  Dinitraniline  has  been  prepared 
by  the  author  by  means  of  bi-nitrated  bromobenzol,  as,  also,  by  means 
of  chloro-dinitro-benzol ;  both  products  are  identical,  and  their  melting- 
point  is  1750.  Aniline  and  bromo-dinitro-benzol  yield  dinitro- 
diphenylamine,  fusing  at  1530.  These  researches  will  be  continued, 
and  the  aCtion  of  pure  solid  fused  phenol  upon  sulphocyanide  of 
potassium  and  upon  sulphate  of  diazo-benzol  will  be  investigated 
fully. 


Bulletin  de  la  Societe  d' Encouragement  pour  I'Industrie  Nationale 

No.  205,  January,  1870. 

This  number  does  not  contain  any  original  papers  relating  to 
chemistry,  but  we  meet  here  with  a  very  extensive  report,  accom- 
'  panied  by  several  engravings,  on — 


CMEa"hA2L5Nx37oS’ }  Chemical  Notices  from  Foreign  Sources. 


Electric  Clockwork  and  Machinery  for  Striking  Hours  and 
Quarters  by  means  of  Electric  Adtion,  as  Executed  by  M. 
Fournier  and  Reported  on  by  O.  Tresca. 


Moniteur  Scientifique,  No.  318,  March  15,  1870. 

This  number  contains  the  following  original  papers  relating  to 
chemistry  and  allied  sciences  : — 

Quantitative  Estimation  of  Sugar. — Georges  Ville. — This  paper, 
too  lengthy  for  any  useful  abstraction,  is  divided  into  the  following 
sections: — Apparatus  required,  illustrated  by  woodcuts;  reagents; 
estimation  of  total  quantity  of  sugar  ;  estimation  of  glucose  ;  calcula¬ 
tion  of  results  ;  estimation  of  sugar  in  vegetable  tissues  ;  estimation 
of  sugar  in  vegetable  juices;  tabulated  form  to  assist  in  the  calcula¬ 
tions. 

Determination  of  the  Commercial  Value  of  Bleaching- 
Powder  and  Manganese.— G.  Tissandier. 

Some  Experiments  with  Salts  of  Chromium. — A  Commaille. 
— This  lengthy  paper  contains  the  following  sections  ; — Nitric  acid 
and  bichromate  of  potassa ;  sulphuric  acid  and  bichromate  of  potassa  ; 
chlorhydric  acid  and  bichromate  of  potassa  ;  iodic  acid  and  bichromate 
of  potassa;  oxalic  acid  and  bichromate  of  potassa;  acetic  acid  and 
bichromate  of  potassa  ;  tartaric  acid  and  bichromate  of  potassa ;  citric 
acid  and  the  same  salt;  tannic  acid  and  the  bichromate  alluded  to ; 
and,  lastly,  benzoic  acid  and  the  same  salt. 

Chemical  Dance  :  Instantaneous  Apparition  of  Aniline 
Colours. — Under  this  title,  a  somewhat  verbose,  but,  after  all,  ele¬ 
gantly-described  curiosity,  is  related  as  follows  : — Some  few  weeks  ago, 
Madame  A.  W.  Hofmann  gave  a  grand  entertainment  and  ball  to  the 
large  number  of  her  eminent  husband’s  pupils.  In  the  ball-room 
were  placed,  on  the  table,  a  large  number  of  bouquets  of  flowers 
(artificial,  of  course),  all  snow-white,  and  close  by,  on  the  same  table, 
a  large  number  of  pieces  of  beautifully-white  silk  ribbon  ;  at  the  other 
end  of  the  room  a  fountain  was  arranged,  throwing,  from  narrow 
openings,  jets  of  exquisitely-perfumed  eau  de  Cologne.  The  bouquets 
were  taken  by  the  ladies,  and  the  ribbons  by  the  gentlemen  ;  and, 
while  waltzing  together,  and  thus  arriving  at  the  end  of  the  room 
where  the  fountain  played,  the  ladies,  holding  their  bouquets  to  be 
sprinkled  over  with  the  perfume,  beheld  the  white  flowers  become 
suddenly  beautifully  red,  violet,  blue,  yellow,  and  green-coloured, 
while  the  ribbons  carried  by  the  gentlemen  assumed,  under  the  same 
influence,  similar  colours.  The  secret  of  this  trick  is  simply  that  the 
objedts  alluded  to  had  been  very  gently  dusted  over  with  the  dry 
powders  of  variously-prepared  aniline  colours,  and,  on  becoming  mois¬ 
tened  by  the  eau  de  Cologne  (alcohol),  these  powrders  became  dissolved, 
and  imparted  colours  to  the  objedts. 

_  6? 

BnlUtin  Mensuel  de  la  Societe  Chimique  de  Paris,  February,  1870. 

From  the  proces  verbaux  of  the  meetings  of  this  Society  held  in  the 
month  of  January  last,  we  learn,  in  the  first  place,  that  Ch.  Friedel  is 
the  president  of  the  Society  for  the  present  year,  and  MM.  J.  Bouis 
and  E.  Willm,  secretaries.  M.  Terreil  made  a  communication  on  the 
progress  of  his  researches  on  the — 

Treatment  of  Minerals  by  Saline  Solutions. — (More  especially 
alluding  to  theadtion  of  alkaline  sulphides  on  native  metallic  sulphides.) 
Sulphide  of  antimony  is  readily  dissolved  ;  realgar  (arsenical  sulphide) 
is  only  incompletely  dissolved;  while  the  sulphides  of  tin  and  molyb¬ 
denum  (native)  are  not  at  all  adted  upon.  Native  sulphide  of  nickel 
and  the  white-coloured  iron  pyrites  (mundic),  also  the  magnetic  pyrites, 
are  slowly  dissolved  ;  but  the  yellow-coloured  variety  (coal  brasses) 
is  not  adted  upon.  All  minerals  which  contain  sulphides  of  arsenic 
and  antimony,  as,  for  instance,  ruby  silver  ore  (grey  antimony  ore),  are 
decomposed  by  alkaline  sulphides  ;  but  mispickel,  for  instance,  which 
is  a  metallic  arsenide  combined  with  sulphur,  is  not  attacked  by  these 
solvents.  Mispickel  is  an  arsenical  pyrites,  containing  iron,  arsenic, 
and  sulphur. 

The  President  of  the  Society  stated  that  he  had  been  engaged  with 
Dr.  Ladenburg  in  researches  on  the — 

Produdts  of  the  Oxidation  of  Acetone.— Among  these,  mesoxalic 
acid  has  been  found. 

Dr.  Wurtz  spoke  on  the — 

Synthesis  of  Organic  Acids  which  can  be  obtained  by 
Starting  from  Chlorinated  Hydrocarbons  by  the  Adtion  of 
Chloroxycarbonic  Ether  in  the  Presence  of  Sodium. — Bi-omide 
of  benzyle,  treated  with  chloroxycarbonic  ether  and  sodium  amalgam, 
yields,  with  proper  precautions,  a  complex  crystallisable  acid, 
C1aH1402,  dibenzyl-carboxylic  acid,  resulting  from  the  adtion  of  one 
molecule  of  chloroxycarbonic  ether  upon  two  molecules  of  chloride  of 
benzyl.  The  lime-salt  of  this  acid  yields,  when  submitted  to  destruc¬ 
tive  distillation,  two  hydrocarbons — viz.,  dibenzyle,  C14H14;  and 
stilben,  C14H12. 

The  following  papers  were  read : — 

Chemical  Equilibrium  Existing  between  Carbon,  Hydrogen, 
and  Oxygen. — M.  Berthelot. — This  lengthy  paper,  which  contains, 
also,  the  history  of  the  earliest  researches  on  the  adtion  of  eledtricity 
upon  gaseous  compounds,  is  divided  into  the  following  sedtions : — 
Decomposition  of  carbonic  acid  ;  decomposition  of  aqueous  vapour  and 
steam  ;  equilibrium  between  hydrogen,  oxygen,  and  carbon  ;  adtion  of 
eledtric  sparks  upon  mixtures  of  gases. 

Spedtra  Exhibited  by  some  Compound  Bodies  Present  in 
Mixtures  in  the  State  of  Equilibrium.— Dr.  Berthelot  and  J. 
Richard. 
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Bromo-Toluen  and  Pseudo-Toluidine. — A.  Rosenstiehl. — This 
paper  is  a  very  lengthy  and  sharpiy-critical  reply  to  M.  Wallach,  who 
published  an  article  under  the  above  heading  in  the  January  number 
of  this  periodical. 


Revue  Hebdomadaire  de  Chitnie,  March  xo,  1870. 

Apparatus  for  the  Evaporation  of  Beet- Root  Juice,  designated 
as  a  Triple  Effet — M.  Schreiber. — A  description  of  a  very  useful 
contrivance  for  the  utilisation  of  waste  steam  for  the  purpose  of 
evaporating  the  juice  while  circulating,  so  as  to  obviate,  as  much  as 
possible,  the  formation  of  calcareous  deposits  from  the  juice  against 
the  sides  of  the  evaporating  pan. 

Volumetrical  Assay  of  the  Iodine  of  Commerce. — A.  Bobierre. 
An  aqueous  solution  of  iodide  of  potassium  of  known  strength 
is  made  and  kept  invariable  for  a  number  of  assays ;  this  solu¬ 
tion  being  destined  to  dissolve  the  iodine  to  be  tested.  Next, 
a  solution  (normal)  of  arsenite  of  soda  is  made,  by  dissolving, 
in  a  litre  of  water,  4'95  grms.  of  ars^-nious  acid  and  14/5  grms. 
of  crystallised  carbonate  of  suda  (pure) ;  this  liquid  completely 
decomposes  any  iodine  containing  liquid,  the  quantity  of  that 
haloid  amounting  to  I2'688  grms.  to  the  litre.  A  solution  of  bi¬ 
carbonate  of  soda  in  cold  water  is  made,  rather  concentrated,  to  be 
used  as  will  be  indicated  presently.  Take  a  small  glass-stoppered 
bottle ;  pour  into  it  10  c.c.  of  the  arsenite  of  soda  solution  and  5  c.c.  of 
the  bicarbonate  of  soda  solution,  and  next  4  c.c.  of  benzol.  Weigh  off 
any  quantity  of  a  sample  of  pure  iodine  ;  dissolve  it  in  a  quantity  of 
the  above-mentioned  solution  of  iodide  of  potassium,  fill  with  this 
solution,  which  is,  of  course,  brown-coloured,  a  bottle  of  100  c.c. 
capacity.  Shake  the  bottle  containing  the  liquid,  and  pour,  guttatim, 
into  a  graduated  burette;  the  brown  colour  will  dissappear, the  benzol 
becomes  rose-coloured,  and  the  aqueous  liquid  yellowish.  It  is  clear 
that  a  second  assay,  made  with  the  same  quantity,  by  weight,  as  the 
first,  but  of  the  iodine  to  be  tested,  will  give  as  result  the  richness  of 
the  sample  in  iodine,  because  the  bulk  of  the  solution  required  f@r  the 
decomposition  of  the  alkaline  arsenite  is  inversely  proportioned  to  the 
real  quantity  of  iodine  sought  for. 

Process  of  Sugar  Manufacture. — M.  Mueseler. — This  process  is 
based  upon  capillary  adtion,  but  the  description  here  given  is  too 
vague  to  give  any  adequate  idea  of  its  practical  applicability. 

Testing  of  Alcohol  and  Spirits  for  Amylic  Alcohol. — Since 
the  internal  use  of  amylic  alcohol,  even  in  small  quantity,  is  very  dele¬ 
terious,  the  means  of  rapidly  testing  for  its  presence  in  spirits  and 
alcohol  (either  for  pharmaceutical  or  scientific  use)  is  of  importance. 
The  suspedted  alcohol  is  poured  into  a  burette,  mixed  with  its  own 
bulk  of  rectified  and  pure  ether,  and  also  its  own  bulk  of  water,  and 
the  mixture  gently  shaken  ;  the  ether,  on  becoming  separated  from 
the  rest  of  the  fluid,  floats  to  the  top,  containing  in  solution  the  whole 
of  the  amylic  alcohol  which  might  have  been  contained  in  the  alcohol 
or  spirits  under  examination.  The  ether  is  removed  by  a  pipette, 
and  on  leaving  it  to  spontaneous  evaporation,  will  leave  behind  the 
amylic  alcohol,  readily  detected  by  its  offensive  smell. 

Description  of  a  Newly-Invented  Apparatus  for  Preparing 
Animal  Charcoal. — MM.  Guilbert,  at  Eth  (Dep.  du  Nord). — Accom¬ 
panied  by  woodcuts. 

Preparation  of  Neutral  Perchloride  of  Iron. — M.  Bouilhon. — 
This  process  may  be  summarised  as  follows : — Dissolving  of  iron  in 
dilute  hydrochloric  acid,  aided  by  heat ;  evaporation  of  the  solution 
obtained,  and  crystallisation;  solution  of  the  crystals  in  distilled  and 
previously  well-boiled  water,  cooled  without  contadt  of  air;  passing  a 
slow  current  of  chlorine  through  this  solution  while  in  rather  concen¬ 
trated  state. 

Preparation  of  Caffeic  Acid. — J.  Hlasiwetz. — Take  of  extract  of 
coffee  (raw  or  green),  50  grms.;  dissolve  in  120  c.c.  of  tepid  water ;  add 
50  grms.  of  caustic  potassa.  Boil  this  mixture  for  an  hour  in  a  large 
retort  provided  with  a  condenser  ;  saturate  the  potassa  with  sulphuric 
acid;  shake  the  mixture  three  times  with  fresh  quantities  of  ether; 
remove  that  liquid  by  distillation,  when  crude  caffeic  acid  is  left,  which 
is  dissolved  in  water  and  purified,  by  means  of  animal  charcoal.  From 
the  above-quoted  quantity,  6  grms.  of  the  pure  acid  are  obtained. 

Estimation  of  Bromide  of  Potassium  Mixed  with  Chloride. 
— Dr.  Baudrimont. — Test  the  sample  qualitatively,  first,  for  carbonate 
and  the  presence  of  iodide,  since  especially  the  latter  renders  the 
bromide  unfit  for  medicinal  use,  and  its  presence  would  also  interfere 
with  the  process  of  analysis  to  be  described.  (It  should  be  remembered 
that  1  grm.  of  bromide  of  potassium  requires  for  precipitation  exactly 
i-428  grms.  of  nitrate  of  silver,  and  that  1  grm.  of  chloride  requires 
exactly  2'278  grms.  of  the  same  nitrate  for  the  same  effedt).  Dissolve 
1  grm.  of  the  suspedted  bromide  in  100  c.c.  of  distilled  water ;  take 
10  c.c.  of  this  solution,  which  precipitate  completely,  by  a  solution  of 
nitrate  of  silver  au  centidme  (1  part  in  100  of  water),  poured  out  of  a 
burette  graduated  so  as  to  be  enabled  to  read  off  tenths  of  c.c.  If  the  bro¬ 
mide  is  pure,  142  of  the  divisions  of  the  burette  filled  with  the  nitrate  of 
silversolution  will  be  required  ;  if  thesalt  contains  chloride,  more  of  that 
solution  will  be  required  ;  and,  since  the  perfedtly  pure  chloride  would 
require  227  divisions,  it  is  readily  found  by  calculation  what  amount 
of  chloride  the  bromide  contains. 

Adulteration  of  Sub-Nitrate  of  Bismuth.— This  salt  has  been 
of  late  frequently  sophisticated  with  phosphate  of  lime  (bone-ash). 
To  detedt  this,  the  salt  in  question  may  be  dissolved  in  nitric  acid, 
and  this  solution  precipitated  by  carbonate  of  potassa  solution.  If 
the  bismuth-salt  is  pure,  it  is  re-dissolved  in  excess  of  that  precipitant ; 
but  any  phosphate  of  lime  present  is  not  rendered  soluble  by  this 
reagent.  Of  course  other  sophistications  may  exist,  and  therefore  proper 
tests  have  to  be  applied  to  ascertain  the  nature  of  the  substance. 
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Notes  and  Queries. 


f  Chemical  News, 
l  March  25,  1870. 


Les  Moitdes,  March  17,  1870. 

Imperial  Society  of  Sciences  at  Lille  (Nord,  France). — Prize 
of  1000  francs  (£40)  for  the  best  work  on  any  of  the  subjects  of  experi¬ 
mental  natural  philosophy  on  which  hitherto  no  monograph  has  been 
published  (by  this  Society?);  June  1st,  1870.  Same-valued  prize  for 
a  work  on  clinical  thermometry;  October  1st,  1872.  Gold,  silver-gilt, 
silver,  or  bronze  medals  for— An  elementary  work  for  schools,  on  the 
mechanical  theory  of  heat,  and  its  applications  to  machinery  ;  re¬ 
searches  concerning  the  different  qualities  of  butcher’s  meat,  with  proper 
elucidation  of  the  cause  why  inferior  qualities  of  meat  are  less  nutri¬ 
tive,  for  the  same  weight,  than  better  ones  ;  description  of  the  simplest 
means  of  obtaining  proper  ventilation  in  cafes,  estamiaets,  and  other 
rooms,  by  the  aid  of  the  ordinary  methods  of  lighting  and  heating; 
renewed  study  of  the  chemistry  of  sugar  manufacture  (beet-root) ;  re¬ 
newed  study  of  colouring  matters  ;  renewed  study  on  bleaching 
materials.  We  have  left  out  all  questions  belonging  to  physiology 
and  natural  history,  as  well  as  those  of  local  importance  only. 

Pneumodensimeter. — A.  de  Negro.— Description,  illustrated  with 
several  engravings,  of  very  great  and  important  improvements  effected 
in  Bunsen’s  apparatus  for  the  estimation  of  the  specific  gravity  of  gases, 
by  determining  the  duration  of  their  flow  through  very  narrow  openings, 
or  through  very  thin  plates.  The  apparatus,  as  described,  is  self¬ 
registering, 


NOTES  AND  QUERIES. 

Liq.  Ammoniae. — How  and  what  kind  of  apparatus  is  used  for 
making  Liq.  Ammon.  Fort.  (880),  as  1  want  to  use  some  of  that 
strength  daily,  to  make  about  2  cwts.  of  it  at  once  ? — J.  Spencer. 

Baume’s  Hydrometer.— How  may  I  gain  a  knowledge  of  the 
comparison  which  the  common  specific  gravity  glass  bears  to  Baume’s 
hydrometer  and  specific  gravity  glass?— J.  T.  E. 

Alumina. — Can  any  of  your  readers  tell  me  whether  pure  alumina 
is  to  be  obtained  from  any  source?  I  have  heard  that  it  exists  some¬ 
where  in  Cornwall  under  the  name  of  “  Wavellite,”  but  I  can  learn  no 
more.' — Arthur  Warner. 

Basic-Salt  of  Iron. — When  a  solution  of  FeS04  is  exposed  to  the 
air  until  no  further  change  occurs,  what  is  the  formula  of  the  basic- 
salt  precipitated,  and  of  the  acid  -salt  remaining  in  solution  ?— Ferrous 
Sulphate. 

Dr.  Schiebler’s  Apparatus.— I  see  thatmention  is  made  by  Mr. 
Arnot,  in  his  articles  on  “  Sugar  Refining,”  of  Dr.  Schiebler’s  apparatus 
for  the  amount  of  carbonates.  I  cannot  find  any  description  of  it 
in  the  last  edition  of  Fresenius  nor  in  Griffin’s  “  Chemical  Handi¬ 
craft.  Can  he  give  me  some  idea  of  the  instrument,  its  price,  where 
procurable,  and  if  applicable  for  the  amount  of  mineral  carbonates  ?— 
W.  R. 

Dissolving  Cellulose,  &c.—(i)  Are  there  any  special  conditions 
required,  so  that  cellulose  may  dissolve  in  the  ammonia  solution  of 
copper,  or  silk  in  chloride  of  zinc  ?  (I  kept  the  latter  at  about  ioo°  F.) 
(2).  Are  there  any  other  solvents  easily  separated  from  the  colloid, 
suitable  for  making  the  latter  give  a  tenacious  film  ?  (The  film  is 
required  transparent,  tough,  insoluble  in  water  and  unaffected  by 


moderate  heat,  conditions  which  the  enclosed  specimen  possesses, 
but  for  the  objections  in  its  preparation  and  the  expense).  (3)  Can 
you  give  me  a  cheap  method  of  destroying  the  smell  of  methylated 
spirit?  (4)  Is  there  any  substance  that  will  render  gelatine  insoluble 
in  clear,  transparent  sheets  besides  the  bichromates  of  ammonia 
and  potash  and  alum? — Bichromate. 


MEETINGS  FOR  THE  WEEK. 


Monday,  28th. — Medical,  8. 

- - -  London  Institution,  4. 

-  Geographical,  8.30. 

Tuesday,  29th.— Royal  Institution,  3.  Prof.  Rolleston,  on  “  Nervous 
System.” 

-  Institution  of  Civil  Engineers,  8. 

Wednesday,  30th. — Society  of  Arts,  8. 

— —  Ethnological,  8. 

Thursday,  31st. — Royal  Institution,  3.  Prof.  Odling,  “  Chemistry 
of  Vegetable  Products.” 

-  London  Institution,  7.30. 

• - -  Royal,  8.30. 

- -  Philosophical  Club,  6. 

Friday,  April  1st.—  Royal  Institution,  8.  Prof.  Roscoe,  “Artificial 
Alizarine." 

-  '  Geologist’s  Association,  8. 

Saturday,  2nd. — Royal  Institution,  3.  Mr.  Lockyer,  “  The  Sun.” 


TO  CORRESPONDENTS. 

Vol.  XX.  of  The  Chemical  News,  containing  a  copious  index, 
is  now  ready,  price  ns.qd.,  by  post,  us.  iod.,  handsomely  bound  in 
cloth,  gold-lettered.  The  cases  for  binding  may  be  obtained  at 
our  office,  price  is.  6d.  Subscribers  may  have  their  copies  bound 
for  2s.  6d.  if  sent  to  our  office,  or,  if  accompanied  by  a  cloth  case, 
for  is.  Subscribers  wishing  to  complete  their  sets  of  volumes 
are  requested  to  apply  to  the  publisher,  who  will  give  them 
information  respecting  scarce  numbers  and  volumes.  Vol.  xxi. 
commenced  on  January  7th,  and  will  be  complete  in  twenty-six 
numbers. 

The  report  of  the  Chemical  Section  of  the  Glasgow  Philosophical 
Society  arirved  too  late  for  insertion  in  this  week’s  number. 

B.  Silliman. — Received  with  thanks. 

Metallurgis. — Copper  should  be  perfectly,  pure  ;  any  alloy  injures 
its  conductivity. 

Prof.  C.  F.  Chandler. — Received  with  thanks. 

BOOKS  RECEIVED. 

Midland  Steam  Boiler  Inspection  and  Assurance  Company.  Chief 
Engineer’s  Report,  with  Records  of  Boiler  Explosions,  1869. 
Catalogue  of  Chemical  Manufacturers’  Machinery,  Plant,  &c.,  as 
made  by  Robert  Daglish  and  Co.,  St.  Helen’s  Foundry,  Lancashire. 
1870.  Red  cloth. 

The  Week  of  Creation,  or  the  Cosmogony  of  Genesis  considered  in 
its  Relation  to  Modern  Science.  By  George  Warington.  London  : 
Macmillan  and  Co. 

The  Fuel  of  the  Sun.  By  W.  Mattieu  Williams,  F.C.S.  London; 
Simpkin,  Marshall,  and  Co. 


Now  ready,  price  6d., 

otes  from  the  Laboratory  of  a  Sugar  Re¬ 
finery.  By  William  Arnot,  F.C.S.  Reprinted  from  the 
Chemical  News. 

London:  Chemical  News  Office,  Boy  Court,  Ludgate  Hill,  E.C. 


PRACTICAL  CHEMISTRY. 

Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 

r.  Henry  Matthews,  F.C.S.,  is  prepared 

to  give  Instruction  in  all  branches  of  PRACTICAL 
CHEMISTRY,  particularly  in  its  application  to  MEDICINE, 
AGRICULTURE,  and  COMMERCE. 

The  Laboratory  is  open  daily,  except  Saturday,  from  ten  to  five 
o’clock;  on  Saturday,  from  ten  till  one  o’clock. 

Mr.  Matthews  is  also  prepared  to  undertake  ANALYSES  of  every 
description. 

For  Particulars  and  Prospectuses,  apply  to  Mr.  Henry  Matthews, 
the  Laboratory,  60,  Gower  Street,  Bedford.  Square,  W.C. 

ttradlive  Novelties.  —  Professor  Pepper’s 

LeCture  Entertainment,  “On  the  last  New  and  Wonderful 
Ghost  Effects,  and  other  Optical  resources  of  the  Polytechnic.” — The 
Romantic  Tale  of  “  Rip  Van  Winkle,”  with  extraordinary  Dioramic 
and  SpeCtral  Scenes.  The  Story  narrated  by  Mr.  Ward.  Vocalist, 
Miss  Pearson  ;  and  the  New  Music  by  Mr.  Frewin,  Herr  Schalkenbach, 
and  Band. — American  Organ  Daily. —  Professor  Pepper’s  Annual 
Course  “  On  Astronomy  and  SpeCtrum  Analysis,”  Wednesdays  at  2.30, 
and  Saturdays  at  3,  during  Lent,  at  the  ROYAL  POLYTECHNIC. 
Open  from  12  to  5,  and  7  till  10.  Admission  to  the  whole,  is. 


American  Journal  of  Pharmacy,  March,  1870. 

Contains  the  following  original  papers  relating  to  chemistry  and 
allied  sciences : — 

Notice  of  M.  Carre’s  Apparatus  for  Ice-Making. — W.  ProCter. 
It  appears  from  this  paper  that  this  invention,  wherein  ammonia  gas 
liquefied  by  pressure  is  applied,  is  a  decided  success. 

Reaction  between  Spirit  of  Nitrous  Ether  and  Bicarbonate 
of  Potassa.— Dr.  Rademaker.— The  author  states  that,  while  keeping 
sweet  spirits  of  nitre,  prepared  according  to  the  U.  S.  P.,in  a  bottle  con¬ 
taining,  as  advised,  bicarbonate  of  potassa  in  crystals,  he  observed  these 
crystals  change  form.  On  examining  the  same,  and  applying  tests,  he 
found  that  nitrite  of  potassa  had  been  formed,  while  the  liquid  which  had 
been  prepared  with  great  care,  was  neutral  to  begin  with  and  had 
remained  so;  no  perceptible  solution  had  taken  place.  Aqueous  solu¬ 
tion  of  bicarbonate  of  potassa  readily  decomposes  the  fluid  in  ques¬ 
tion. 

Assay  of  a  Pure  American  Opium.— W.  ProCter,  jun.— In  100 
parts,  this  sample,  obtained  from  plants  grown  from  foreign  seed,  con¬ 
tained— Morphia,  1575  ;  impure  narcotine,  2'o ;  meconic  acid,  5’25  ; 
caoutchouc,  fatty  matter,  and  resin,  iroo;  residue  insoluble  in  benzol 
(including  0-3  ash),  22'0  ;  matter  soluble  in  water,  other  than  salts  of 
morphia  and  narcotine  (as  gum,  extra&ive,  &c.),  38-5  ;_  water,  5'0. 
No  attempt  was  made  to  isolate  codeia,  narceia,  meconine,  and  the 
like. 

On  Sulpho- Carbolic  Acid  and  Sulpho-Carbolates.— W.  Proc¬ 
ter,  jun.— Too  lengthy  for  useful  abstraction.  An  excellent  paper 
for’perosai  for  good  methods  of  preparation  of  these  substances. 

Zinc  Sulpho-Phenate. — Dr.  Hagar.— A  lengthy  paper  on  the 
preparation  of  this  salt  for  pharmaceutical  use. 

Solution  of  Citrate  of  Magnesia.— B.  Rother.— This  paper  con¬ 
tains  an  excellent  review  of  the  various  salts  citric  acid  and  magnesia 
yield,  and  a  good  formula  for  the  preparation  of  a  pharmaceutically- 
useful  solution  of  a  citrate  of  magnesia,  soda,  and  potassa. 

This  number  contains,  in  addition  to  the  papers  alluded  to,  several 
good  papers  of  purely  pharmaceutical  importance. 
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may  accordingly  look  for  the  hydroxyl  analogue  of  Cy3Cl3  : 
this  we  find  in  cyanuric  acid — 
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CONCERNING 

ATOM-FIXING  AND  ATOM-DISPLACING 

POWERS.* 

By  WALTER  NOEL  HARTLEY,  F.C.S. 

ParT  IT. 

It  is  very  evident  that  the  ^condary  atom-fixing  powers 
of  nitrogen  enter  into  combination  more  frequently— that 
is  to  say,  they  are  more  powerful  than  the  extraordinary 
atom-fixing  powers  of  chlorine,  bromine,  and  iodine  ;  and 
as  the  secondary  powers  in  the  nitrogen  are  those  which 
give  trivalent  functions  to  cyanogen,  we  see  why  the 
number  and  variety  of  the  double  cyanides  is  so  extensive 
— in  other  words,  why  cyanogen  is  more  eminently  tri¬ 
valent  than  the  radicles  with  which  it  is  classed. 

Polymerism  is  the  most  remarkable  feature  of  cyanogen 
compounds  ;  the  most  notable  case  is  that  of  the  three 
chlorides  of  cyanogen.  Although  the  existence  of  the 
second  is  somewhat  doubtful,  still  there  is  a  possibility  of 
such  a  body  being  obtained. 

CyCl,  Cy2CI2,  Cy3Cl3. 

There  are  at  least  two  ways  in  which  the  formula  for 
these  combinations  may  be  expressed,  e.g. ,  either — 

I.  II. 

Cy— Cl 

'"Cy— Cl'"  || 

Cy— Cl 

or — 


Cy— Cl 

Cy"  =C1'"  H  || 

Cy — Cl 


In  the  one  case,  we  have  only  the  ordinary  atom-fixing 
powers  of  the  Cl  exerted  ;  but,  in  the  second  example,  the 
chlorines  are  combined  with  each  other  by  virtue  of  their 
triad  functions. 

Here  follow  a  few  cyanogen  combinations,  formulated 
in  consideration  of  the  triadic  character  of  cyanogen. 

Simple  cyanides  showing  their  power  of  combining  with 
other  cyanides — 

CN— M 

II 

M— CN 

Ferrocyanides — 

Fe'^Cyg).1  M4. 

According  to  the  general  formula  before  mentioned, 
relating  to  the  combination  of  multivalent  radicles  to 
form  a  multivalent  molecule — 

6(Cy'")  =  (Cyo)VI 

IV  X 

Ferricyanides  ..  (Fe"2).(CyI2).M6. 

Cyanic  acid  ..  (Cy)(FIO). 

This  body  admits  of  polymerism,  for  the  HO  here  func¬ 
tions  in  place  of  Cl  in  the  primary  cyanogen  chloride  ;  we 

*  On  page  109,  the  line  referring  to  the  doubtful  NO"Cl2  and  the 
non-existent  P0"C1,2  was,  in  my  rough  notes,  cut  out  by  a  pencil- 
stroke,  but,  being  inadvertently  copied,  passed  into  print. 


III. 

Cl 

I 

Cy 

A 

Cl— Cy— Cy— Cl 


Cl 


„  . ,  (Cy3)'"(HO)3. 

Amides  — 

Cyanamide . Cy"'(H2N)"'. 

The  tertiary  amide  is  melamine,  (Cy3)"'(H2N)3. 

Tricyanamide,  (Cy2N)"'.(CN)"',  which  maybe  regarded 
as  (H2N)(CN),  in  which  Cy2  replaces  II2,  or  as  NC13, 
in  which  Cy  ads  in  place  of  Cl,  is  an  unknown  substance, 
and  it  is  scarcely  likely  that  it  exists,  considering  the 
instability  of  the  chlorides  and  iodides  of  nitrogen,  to 
which  it  would  correspond.  The  cyanide  of  ammonium 
is  a  body  of  much  less  stability  than  the  iodide  ;  tricyan¬ 
amide  may,  therefore,  be  expeded  to  be  still  more  change¬ 
able  than  even  chloride  or  iodide  of  nitrogen.  A  class  of 
interesting  and  complicated  ammonia  compounds  are  the 
cobaltamines,  such  as,  for  instance — 

Purpuro-cobaltic  chloride  . .  ...  ioH3N.CoCl6. 

Luteo-cobaltic  chloride  . .  . .  i2H3N.CoCl6. 

These  have  already  been  considered  by  Odling*,  who 
offers  a  theory  of  their  constitution.  Taking  CH2"  as  the 
analogue  ofNH3",  the  various  multiples  of  ammonia  in 
these  complicated  molecules  are  regarded  as  resembling 
the  multiples  of  CH2  in  the  alcohol  radicles  ;  if,  then, 
chloride  of  ethyl  be  written — 

H — CH2 

I 

Cl— ch2 

ammonic  chloride  of  silver  may  be  expressed  thus  : — 

Cl— NH, 

I 

Ag-NH3 

Such  is  the  briefest  way  of  stating  these  views  :  an  exten¬ 
sion  of  them  explains  more  complex  ammoniated  mole¬ 
cules. 

There  exists  a  very  large  class  of  substances  concerning 
the  nature  of  which  nothing  definite  in  the  way  of  ex¬ 
planation  has  been  offered — I  mean  the  crystalline  hy¬ 
drates. 

In  classing  hydrogen  with  those  metals  and  other  ele¬ 
ments  having  a  somewhat  marked  triadic  character,  it 
cannot  be  made  an  exception  to  the  law  which  regulates 
them;  therefore,  if  the  law  of  Canizzaro  and  regular 
atomic  displacing  power  are  bases  of  any  value  for  the 
classification  of  bodies,  I  am  of  opinion  that  hydrogen  has 
the  same  atom-fixing  power  as  chlorine  and  iodine,  &c. 
Let  us  regard  hydrogen  as  IT"  ;  then  hydroxyl,  which, 
we  find,  functions  as  CT"  or  (H2N)'",  will  asKume  the 
quantivalence  represented  by  (HO)"'.  The  combinations 
of  these  radicles  with  hydrogen  then  produce — 

(HC1)"  (H.H2N)"  (H.HO)". 

Observe  the  case  of  the  bivalent  carbon  compound, 
(CH2)"  ;  this  undergoes  repeated  condensations,  to  form 
more  complex  molecules  which  still  remain  bivalent. 
Again,  (H3N)"  behaves  in  a  stridtly  similar  manner  ;  and 
this,  too,  we  find  to  be  precisely  the  case  with  water. 
Thus,  by  polymerism  we  may  obtain — 

^H20  =  (aH20)" 

that  is  to  say,  any  number  of  molecules  of  water  may  be 
combined  to  form  a  molecule  with  a  full  combining  power 
equal  to  2.  It  follows,  naturally,  that  we  may  have 
sodium  carbonate  crystallising  with  1,  2,  3,  4,  5,  6,  7,  8, 
9,  or  10  molecules  of  water.  We  have  three  parallels  in 
the  hydrocarbons,  the  ammoniated  salts  and  the  hy¬ 
drates — 

CH2"  NFI3"  OH2" 

CLH4"  N2Hg"  02H4" 

c3h6"  n3h9"  03h6" 

&c. 


*  Philosophical  Magazine,  December,  1869. 
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H.CH2  Ag.NH,  Na20.H20 

I  I  I 

C1.CH2  CLNH3  co2.h2o 

The  various  sodium  carbonates  may  thus  be  generally 
expressed,  x  being  equal  to  any  whole  number  not  exceed¬ 
ing  10 : — 

(Na'"2C03)".(XH20)". 

Sodium  borate  .  (NaHBr04)".(HI809)''. 

Magnesium  sulphate .  (MgS04-)''(HI206)". 

Crystalline  chlorine  hydrate  ..  (C12)''(H20Oio)''. 

Now  there  is  a  further  resemblance  between  ammonia  and 
water,  than  that  of  condensing  to  form  complex  molecules 
— the  one  may  be  substituted  for  the  other  ;  not  a  better 
illustration  of  this  displacement  of  NH3  by  H20  can  be 
brought  forward  than  the  equations  expressing  the  passage 
of  melamine  into  cyanuric  acid— 

*C3H6N6+  H20  -  NH3  =  C3N5H50. 

Melamine.  Ammeline. 

2C3N5H50  +  h2o  -  nh3  =  c6n9h9o3. 

" - r - — '  *>■ , - — ' 

Ammeline.  Ammelide. 


c6n9h9o3 + h2o  -  nh3 = 2C3N4H402. 

Ammelide.  Melanuric  acid. 


c3n4h4o2+ h2o  -  nh3 = C3N3H303. 

Melanuric  acid.  Cyanuric  acid. 

Perhaps  the  more  exact  statement  would  be  to  say  that 
hydroxyl  displaced  amidogen,  which,  however,  comes  to 
the  same  thing — 

C3H6N6  +  HO  -  H2N  =  C3N5H50. 

^  1  “  T  - ^  V  "  T  ^ 

Melamine.  Ammeline. 

Anhydrous  chloride  of  magnesium  is  very  difficult  to 
obtain,  on  account  of  its  very  greedy  absorption  of  water. 
This  water  cannot  be  driven  off  by  heat;  the  action  of 
heat  expels  HC1  and  leaves  MgO.  The  reason  of  this  is 
quite  obvious,  if  we  suppose  the  hydrogen  of  the  water, 
and  the  chlorine  of  the  magnesium  chloride,  to  be  triadic, 
for  in  that  case  they  can  combine  with  each  other  ;  and  the 
hydrate  of  magnesium  chloride  is  then  an  intelligible 
compound,  giving  an  intelligible  decomposition  when 
heated.  For  instance — 

Magnesium  chloride  ..  (Mg"Cl2"')". 

Hydrate  of  MgCl2  . .  . .  (Mg"Cl2"')"(H20)". 

Mg  =  Cl2 

II 

o  =  h2 

When  heated,  MgO  +  2HCl. 

The  chlorides  of  the  dyad  metals  generally  have  a  ten¬ 
dency  to  unite  their  chlorine  to  the  hydrogen  of  H20 ; 
and  hence  the  remarkable  avidity  with  which  chloride 
of  zinc  and  chloride  of  calcium  seize  upon  water.  The 
chlorides  of  aluminium  and  iron  have  the  same  property, 
the  former  most  markedly,  and  give,  more  or  less  com¬ 
pletely,  the  same  decomposition  when  heated  ;  chloride 
of  calcium  disengages  a  portion  of  its  Cl  as  HC1  at  a  high 
temperature. 

There  is,  of  course,  a  possibility  of  other  similarly- 
constituted  bodies  acting  as  bivalent  radicles,  and  uniting 
to  form  a  molecule  without  alteration  of  combining  power ; 
thus,  chloride  of  sodium  or  potassium  may  play  the  same 
part  as  HC1  in  sal  ammoniac  and  NH3  in  ammoniated 
compounds.  We  do,  indeed,  possess  substances  in  which 
KC1  and  NaCl  have  this  role  allotted  them;  for  instance, 
there  exist  the  following  analogous  substances:  — 

(Co2Cl6'').(H30NIO)".  (Ro2Cl6)".(H30N10)'r. 

v - - - , - '  v - v - ' 

Purpuro-cobaltic  chloride.  Rhodammonic  chloride. 


/K6C16  \  " 

(Ro2Cl6)".(Na6Cl6)".  (Ro2Cl6)".(  |  ) 

VhT9cw 


Sodium  rhodous 
chloride. 


Rhodous  potassium  hydrated 
chloride. 


We  have  a  further  example  of  water,  ammonia,  and 
hydrochloric  acid,  all  in  the  same  molecule,  united  to 
Ro2Cl6,  e.g. — 

Hi8N6^  " 


(Ro2C16)". 


H6C16 


l  H603 

Similar  iridium  compounds  exist,  for  instance- 


/NaeCl6  \" 
(Ir2Cl6)'\  | 

^  H48024  ) 

Hl8N3] 


/K6C16 
(IraCle)”.  ( 


y 


(Ir2Cl6)”. 


H6C16 

I 

_  hI206 


Hi206 
(Ir2Cl6)”.(H30NI0)”. 


All  these  bodies,  then,  have  the  radicles,  H3N,  H20, 
HC1,  KC1,  and  NaCl  condensed  in  the  same  manner  as 
CH2  in  the  olefines,  or  alcohol  radicles,  &c.  Certain 
cyanogen  compounds  have  a  similar  construction ;  for 
example,  the  ferrocyanides  and  ferricyanides  may,  per¬ 
haps,  be  thus  represented — 

CyM 


(Fe"Cya)". 


CyM 

I 

CyM 

I 

CyM 
CyM  J 


f  Fe"Cy2 

I 

Fe”Cy2 


CyM 

I 

CyM 
Cy  =  Cy 
MCy 

I 

MCy 

I 

MCy 


Ferrocyanides. 


Ferricyanides. 


I  consider  that  such  molecular  condensations  are  not 
confined  to  compound  bodies ;  the  dyad  elements,  for 
instance,  in  potassium-pentasulphide  and  iodic  and 
periodic  anhydrides  have  a  like  behaviour,  thus  : — 

(S— S—  S— S— S)".(K2)" 


(O—O— 0— O— 0).(I2)" 

The  triads,  likewise,  as  exemplified  in  the  methylium 
periodides— * 

h’"  =  (h)" 


f  Me3N  " 

”  flzl 

1 

| 

Mel  , 

•  1 
II«J 

From  the  consideration  of  these  complex  combina¬ 
tions,  I  am  led  to  classify  the  monad  radicles  in  the 
following  manner  : — 

With  powers  I.  and  III. — 


Metals 


(H 

K 

Na 

T1 

Au 

VAg 


Halogens- 


Cl 

Br 


Compound  f 
radicles  I 


These  bodies  having  monad  and  triad  characters,  re¬ 
semble,  as  a  class,  nitrogen  and  its  congeners,  insomuch 
as  they  have  two  weaker  atom-fixing  powers. 

It  may  be  objected  from  what  I  have  said  concerning 
the  triad  nature  of  hydrogen,  that  we  should  expect  am¬ 
monia  to  be  a  saturated  molecule,  and  also  that  the  am¬ 
monium-oxygen  salts  should  undergo  a  similar  decomposi¬ 
tion  to  that  of  the  haloid  salts  ;  for  instance,  taking  am¬ 
monium  sulphate,  it  might  be  supposed  that  the  two  free 


*  Kekul6.  (“Lehrbuch  der  Organischen  Chemie,”  vol.  i.,  p.  359). 
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powers  of  the  hydrogens  in  PI2S04  saturate  the  two  free 
powers  of  the  nitrogens  in  the  ammonia  molecules. 


fHl 

n 

f  H1 

N 

H 

N 

H 

LhJ 

LhJ 

This  is,  however,  not  the  case  ;  as  then  we  should  have 
five  hydrogen  atoms  united  to  each  nitrogen,  a  combina¬ 
tion  which  has  not  yet  been  effected  ;  and,  furthermore, 
we  should  be  assigning  to  hydrogen  the  same  intensity 
of  atom-fixing  power  as  Cl,  Br,  and  I.  We  should  thus 
be  overlooking  the  faCt  that,  in  the  nitrogen  series,  those 
elements  with  the  higher  atomic  weights  are  those  more 
powerfully  pentadic.  (It  is  true  that  we  have  no  penta- 
chloride  of  arsenic  or  bismuth ;  but  this  goes  for  little 
against  the  other  evidence  of  pentad  character,  when  we 
consider  that  no  terhydride  of  bismuth  exists,  yet  we  have 
a  terethide.)  The  power  of  fixing  five  atoms  in¬ 
creases  with  the  atomic  weight.  In  the  hydrogen  family 
the  same  thing  is  obvious  ;  Au,  Tl,  and  I  are  more  power¬ 
fully  triadic — they,  too,  are  the  elements  with  the  higher 
atomic  weights  ;  consequently  we  should  look  for  a  less- 
markedly  triadic  character  the  lower  the  atomic  weight ; 
much  less,  therefore,  should  we  expeCt  an  element  with 
the  lowest  atomic  weight  to  have  so  decided  a  power  of 
fixing  three  atoms.  The  reason  why  we  have  not  a 
tertiary  hydrocyanic  acid  is  on  account  of  the  compara¬ 
tively  feeble  atom-fixing  powers  of  hydrogen  ;  but  we  have 
a  compound  tending  in  that  diredtion.  Thus,  by  passing 
chlorine  into  HCN,  Wurtz  obtained  this  substance — 


or  cyanogen  trichloride  with  one  Cl  replaced  by  H. 

That  the  atom-fixing  powers  of  hydrogen  are  feeble,  in 
comparison  with  those  of  chlorine  and  iodine,  is  shown  by 
the  extreme  facility  with  which  the  carbonate  of  sodium, 
Na2C03.ioH20,  under  very  trifling  changes  of  tempera¬ 
ture,  and  other  causes,  loses  one  or  more  of  its  molecules 
of  water. 

Again,  it  may  be  objected  that,  if  H  has  a  triad  power, 
it  is  less  likely  to  combine  with  itself  than  with  any  other 
element.  I  would,  to  this,  answer,  no  ;  it  appears  to  me, 
on  the  contrary,  the  extraordinary  atom-fixing  powers 
are  the  true  cause  of  the  polymerisation  of  N,  Cy,  Cl,  I, 
and  H20  ;  e.g. — 

(Co2C16).  (H30Nio)  Cy3Cl3  Nj^Ie4  Na2C03.ioH20,  &c. 

In  Watts’s  “  Didtionary,”  it  is  stated  that  Kekule  has 
treated  of  many  of  the  substances  I  have  mentioned  as 
as  molecular  compounds,  combinations  resembling  the 
crystalline  hydrates.  No  definition  of  the  constitution  of 
these  bodies  is  given  ;  but  we  are  told  they  arise  from  a 
juxtaposition  of  molecules.  I  will  quote,  however,  a 
statement  from  one  of  Kekule's  publications  (Ann.  der 
Chem.  utid  Pharm.,  vol.  civ.,  p.  133) — “  A  combination  of 
several  molecules  belonging  to  the  types,  HC1HC1, 
H20H20,  HC1H20,  can  only  take  place  if,  by  the  entrance 
of  a  polyatomicradicle  in  the  place  of  two  or  three 
atoms  of  hydrogen,  a  cause  of  union  occurs.”  This 
amounts  to  saying  that  the  crystalline  hydrates  are 
not  combinations.  Now  this  juxtaposition  of  molecules 
must  be  either  a  combination  of  molecules  or  not ;  if  it  be 
not  a  combination  of  molecules,  then  the  resulting  body 
is  not  a  chemical  compound,  but  is  such  a  juxtaposition 
of  molecules  as  we  generally  understand  by  a  mixture  of 
liquids  or  gases  bearing  no  hitherto  recognised  relation  to 
the  atomic  weights.  On  the  other  hand,  if  it  be  a  com¬ 
bination  of  molecules,  it  is  evident  the  molecules  are  not 
previously-saturated  compounds,  otherwise  they  would 
have  no  combining  power,  and  consequently  would  not 
combine  ;  for  the  combining  power  of  a  molecule  is  de¬ 
pendent  on  the  non-saturated  condition  of  one  or  more 


of  its  constituent  atoms.  Regarding  a  combination  of 
S03  and  KC1,  Williamson*  makes  a  similar  statement,  to 
the  effeCt  that  neither  the  chlorine  nor  potassium  are  other 
than  monad  elements — they  are  combined  to  saturation  ; 
yet  the  two  molecules,  S03  and  KC1,  are  held  together 
by  chemical  force.  Are  we  to  have  two  kinds  of  chemical 
force,  one  holding  together  K  and  Cl,  the  other  uniting 
So3  and  KC1,  or  is  it  only  a  matter  of  degree  of  force  exerted, 
which  makes  one  class  of  compounds  differ  from  another  ? 
I  have  endeavoured  to  show  that  the  latter  alternative  is 
what  I  am  induced  to  believe  correct. 

Somewhat  in  accordance  with  what  is  suggested  in 
this  paper  are  the  results  communicated  to  the  Chemical 
Society  by  Dr.  Gladstone,  “  On  Refraction  Equivalents.”! 
Some  of  the  elements  have  a  double  refraction  value, 
“and  this  peculiarity  is,  in  most  cases,  coincident  with 
a  change  of  atomicity.  Thus  iron,  in  the  ferrous  salts, 
has  the  equivalent  i2-o,  in  the  ferric  salt,  20*1  ;  and, 
since  the  refraction  equivalent  of  iron  in  potassic  ferrid- 
cyanide  is  11*7,  the  view  suggests  itself  that  the  metal 
is  here  in  the  same  condition  as  in  the  ferrous  salts.” 

My  formula  given  above  for  ferricyanides  is  in  har¬ 
mony  with  this.  But  amongst  those  elements  with  a 
double  value,  we  find  Cl,  Br,  I,  and  H  ;  it  is  not  im¬ 
probable  that  behind  this  is  lurking  the  evidence  of  the 
truth  of  my  suggestions  regarding  monad  elements. 
Furthermore,  Dr.  Gladstone  mentioned  that  NH4C1  gave 
numbers  equivalent  to  NH3  and  HC1,  which  is  to  be  ex¬ 
pected  if  the  true  constitution  be  NH3".HC1'',  but  not 
otherwise.  The  same  results  may  be  looked  for  with 
PC13.C12  and  SbCl3.Cl2;  for  it  stands  to  reason  that  these 
bodies  do  not  demonstrate  the  usual  decomposition  of 
chlorides  by  heat,  else  we  should  have  the  following  equa¬ 
tion  verified  : — 

2CHCl3  =  C2Cl4-f-2HCl, 

a  change  which  the  author  at  one  time  thought  possible, 
and  vainly  endeavoured,  after  repeated  trials,  to  effe&. 
What  really  takes  place  is  thus  represented  :  — 

6CHC13  =  C6C16  +  6HC1  +  6C1. 

I  should  have  preferred  to  have  further  developed  these 
views,  to  have  sought  longer  for  proofs  of  their  correct¬ 
ness,  and  placed  them  in  a  more  carefully-stated  form, 
but  I  am  induced  to  give  them  publicity  in  their  crude 
state,  on  account  of  my  belief  that  a  tendency  of  thought 
towards  the  same  point  is  rife  at  the  present  time  in  the 
minds  of  others.  To  give  an  impetus,  therefore,  to  specu¬ 
lation  in  the  same  direction,  I  commit  my  views  to  those 
interested  in  the  subject. 

London,  March  12th,  1870. 


DETERMINATION  OF  SULPHUR  IN  IRONS. 

By  H.  B.  HAMILTON, 

Millfields  Iron  Works,  Staffordshire. 


The  following  process  will,  it  is  believed,  be  found  a 
convenient  modification  of  that  described  in  Fresenius’s 
“  Quantitative  Analysis,”  since  it  not  only  dispenses  with 
the  trouble  of  oxidation  by  fusion,  but  effects  much  saving 
of  time.  A  weighed  quantity  of  iron  (for  puddle  bars 
not  less  than  10  grms.)  is  thrown  into  a  capacious  flask, 
about  an  ounce  of  water  is  added,  and  the  whole  agitated 
to  prevent  caking  in  the  after  process.  A  cork  is  inserted 
into  the  mouth  with  two  perforations,  the  one  for  a  thistle 
funnel  with  tube  and  bulb,  curved  as  represented  in  Fre¬ 
senius’s  “  Quantitative  Analysis,”  to  admit  acid  ;  the  other 
for  a  tube  bent  at  right  angles.  The  latter  tube  commu¬ 
nicates  with  a  U-tube,  containing  a  solution  of  caustic 
potash  free  from  sulphate.  (I  attached  another  U-tube  to 
the  former  one,  containing  a  solution  of  oxide  of  lead  in 

*  Proceedings  of  the  Royal  Institution ,  vol.  iv.,  p.  277. 

+  Chemical  News,  vol.  xxi.,  p.  114. 


148 


New  Method  of  Manufacturing  Caustic  Soda.  { CHAprn^87EoWS 


caustic  potash.)  Sometimes  concentrated  hydrochloric 
acid,  and  sometimes  water,  are  to  be  poured  in  at  the 
funnel,  according  to  circumstances.  As  soon  as  the  adtion, 
after  pouring  enough  hydrochloric  acid  into  the  flask,  has 
almost  ceased,  the  contents  of  the  latter  are  to  be  boiled. 
The  flame  is  then  taken  away,  and,  as  soon  as  the  ebul¬ 
lition  has  ceased,  air  is  sucked  through  the  apparatus  for 
about  a  minute.  This  process  may  be  advantageously 
repeated,  if,  as  will  easily  be  discovered,  the  action  of  the 
acid  has  not  entirely  ceased.  (After  several  experiments 
the  second  U-tube  did  not  show  the  slightest  blackening.) 
The  contents  of  the  first  U-tube  are  emptied  into  a 
beaker,  and  the  U-tube  rinsed  out  with  distilled  water.  A 
current  of  chlorine  is  allowed  for  some  time  to  pass 
through  the  solution,  which  is  then  boiled,  acidulated 
with  hydrochloric  acid,  and  boiled  again,  to  drive  off  all 
hypochlorous  acid,  when  it  is  precipitated  with  chloride  of 
barium. 


The  contents  of  the  flask  are  filtered  through  asbestos, 
and,  without  washing  the  residue  at  all,  it  is  transferred 
again  to  the  flask,  removing  every  particle  from  the  funnel 
by  means  of  a  small  quantity  of  nitro-hydrochloric  acid, 
After  heating,  in  order  to  oxidise  the  black  residue  with 
the  nitrc-hydrochloric  acid,  water  is  to  be  added,  and  some 
carbonate  of  soda,  free  from  sulphate,  to  neutralise  the 
large  excess  of  acid.  After  boiling,  filter,  taking  care  that 
the  solution  is  still  slightly  acid  ;  precipitate  with  chlo¬ 
ride  of  barium,  add  the  precipitated  solution  with  pre¬ 
cipitate  to  the  former  one,  and  proceed  in  the  usual 
manner. 

It  will,  perhaps,  be  interesting  to  some,  if  I  give 
results  of  a  few  of  my  analyses  according  to  this  method  . 


Sample  No.  I.  . . 
M  No.  II.  . . 
No.  III. 


Per  cent  of  S. 
1st  anal. 

.  0-038 

.  0-088 

•  0-045 


Percent  of  S. 
2nd  anal. 
0-026 
0-073 
0-033 


Difference. 

0-0I2 

0-015 

0-012 


ON  A  NEW  METHOD  OF  MANUFACTURING 

CAUSTIC  SODA, 

PATENTED  BY  M.  BACKET,  OF  PARIS.* 

By  R.  CALVERT  CLAPHAM,  F.C.S. 


Experiments  were  made  by  Lord  Dundonald  as  far  back 
as  1790 — 1794  in  making  caustic  soda  by  the  decomposi¬ 
tion  of  common  salt  with  litharge.  This  process  was 
conducted  on  a  manufacturing  scale  by  the  late  Mr.  W. 
Losh,  in  1799,  and  I  am  indebted  to  him  for  some  details 
of  the  process  then  in  operation. 

The  proportions  recommended  to  produce  the  best 
results  were  100  parts  of  salt  and  300  parts  of  oxide  of 
lead  ;  but,  when  the  greatest  care  was  taken,  they  did 
not  succeed  in  obtaining  more  than  3-0  parts  of  caustic 
soda;  or  5-6  percent  of  salt  was  decomposed.  At  that 
time,  they  had  many  difficulties  to  contend  with  in  pre¬ 
venting  the  loss  of  lead  in  the  solutions  ;  and  they  had 
no  plan  in  operation  to  re-convert  the  white  lead  pigment, 
which  was  formed  back  again  into  an  oxide  of  lead,  ready 
to  receive  a  fresh  charge  of  salt.  They  had,  therefore,  to 
contend  with  considerable  expenses,  and  some  loss  of 
lead  in  melting  it  down  again  to  a  metallic  state.  It  was 
only  the  high  price  of  soda  (which  may  be  calculated  as 
equal  to  ^85  to  ^go  per  ton  of  70  per  cent  caustic  soda) 
which  enabled  the  operations  to  be  conduced  at  a  profit. 
I  shall  not  trouble  the  Members  with  any  details  of  the 
changes  which  have  taken  place  in  the  manufacture  of 
soda  from  that  time  to  the  present.  It  is  sufficient  to  say 
that,  after  three-quarters  of  a  century  has  passed  away, 
a  patent  has  been  taken  out  by  M.  Bachet,  of  Paris,  for 
the  production  of  caustic  soda  by  means  of  salt  and 
litharge,  which,  in  some  respeCts,  resembles  the  old 


method,  but  with  this  marked  difference — that  hydrate  of 
lime  is  added  to  the  mixture,  which  has  the  effeCt  of 
preventing  the  reactions  which  take  place  between  the 
soda  and  the  chloride  of  lead  by  the  old  method,  resulting 
in  the  re-conversion  of  the  chloride  of  lead  into  common 
salt.  And  the  new  process  also  includes  a  method  of 
regenerating  the  white  lead  pigment,  so  that  it  may  be 
used  over  and  over  again.  The  experiments  I  am  about 
to  describe  have  been  conducted  by  the  Walker  Alkali 
Company,  at  Walker,  during  the  past  nine  months.  Many 
trials  were  made  as  to  the  best  mixtures  to  be  used  ;  but, 
as  far  as  has  yet  been  ascertained,  the  following  produce 
good  results : — 

100  parts  of  litharge, 

70  ,,  salt, 

50  „  lime. 

About  5  cwts.  of  this  mixture  is  ground  on  a  mill,  a 
small  quantity  of  water  being  added  to  dissolve  the  salt. 
It  forms  a  white,  pulpy  mass,  which  is  ready  to  be  drawn 
off  the  mill  in  a  quarter-of-an-hour.  Indeed,  as  far  as 
experiment  can  prove,  it  appears  as  if  the  decomposition 
was  almost  instantaneous  ;  and,  if  the  operation  is  properly 
conducted,  about  19  to  20  per  cent  of  the  salt  is  con¬ 
verted  into  caustic  soda.  It  will  be  seen  here¬ 
after  how  the  remainder  of  the  salt  is  treated.  The 
decompositions  on  the  mill  appear  to  be  threefold — the 
production  of  caustic  soda,  of  chloride  of  lead,  and  of 
hydrate  of  oxide  of  lead;  a  portion  of  the  salt  and  the 
litharge  remaining  unaCted  upon.  The  pulpy  material 
drawn  from  the  mill  is  pumped  into  a  press,  which  is 
worked  at  a  pressure  of  145  lbs.  to  the  square  inch.  A 
clear  liquid  runs  out,  consisting  of  caustic  soda  and  brine, 
containing  a  variable  quantity  of  lead.  With  the 
objeCt  of  separating  completely  the  small  quantity 
of  lead  from  the  soda  solutions,  various  plans  have  been 
tried. 

Sodium  sulphide  separates  the  lead  easily ;  but  there 
are  some  objections  to  this  process. 

Carbonate  of  soda  also  precipitates  it  as  a  carbonate; 
but,  in  some  cases,  for  reasons  difficult  to  explain,  the 
aCtion  is  not  certain. 

The  simplest  method  which  has  been  pursued  is  to 
pass  the  solution  through  hydrate  of  lime  in  the  form  of 
a  filter.  All  the  lead  is  precipitated  ;  and,  on  testing  the 
filtered  solutions,  they  only  give  a  slight  colour  when 
treated  with  sodium  sulphide. 

The  lime  containing  the  lead  is  afterwards  used  on  the 
mill,  in  the  place  of  fresh  lime. 

When  the  liquors  are  free  of  lead,  they  are  then 
evaporated  in  an  iron  pan,  like  an  ordinary  salt-pan;  and 
the  salt  which  deposits  at  the  bottom  is  gradually  fished 
out,  and  may  be  again  used,  with  fresh  oxide  of  lead,  on 
the  mill. 

But  the  process  may  be  varied,  so  as  to  produce  a  much 
larger  decomposition  of  the  salt,  by  running  the  liquors 
from  the  press  back  again  on  to  the  mill,  and  adding 
thereto  fresh  charges  of  litharge  and  lime. 

In  this  way,  47  to  50  per  cent  of  the  salt  may  be  decom¬ 
posed  and  converted  into  caustic  soda ;  and  a  much  stronger 
soda  liquor  is  obtained  to  evaporate  in  the  pans,  a  con¬ 
siderable  amount  of  labour  and  cost  of  coals  being  saved. 
In  either  case,  the  solutions  are  concentrated  till  they  are 
ready  to  be  run  into  a  caustic  pot,  where  they  are  finished 
in  the  usual  way,  producing,  with  ordinary  care,  a  caustic 
soda  of  70  per  cent. 

We  have  now  finished  with  the  solutions,  and  must 
return  to  the  dry  white-lead  cakes  left  in  the  press  before 
described,  the  treatment  of  which  forms  one  of  the  most 
important  features  in  the  patent. 

When  freed  from  its  soda  solutions  it  consists  of — 

Chloride  of  lead, 

Hydrate  of  lead, 

Litharge  unadted  upon, 

Lime  unadted  upon. 


*  Read  before  the  Newcastle  Chemical  Society,  March  24th,  1870. 
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As  hydrate  of  l&ad  has  no  adtion  in  decomposing  salt, 
it  becomes  not  only  a  question  of  how  to  decompose  the 
chloride  of  lead,  but  also  how  to  convert  the  hydrate  into 
an  oxide  which  will  again  adt  upon  salt.  The  method 
which  appears  most  likely  to  effedt  these  ends,  is,  in  the 
first  instance,  to  dry  the  material  from  the  press,  at  a 
temperature  of  about  350°  F.  It  turns  to  a  fine  orange- 
yellow  colour,  and  the  hydrate  is  decomposed  and  is  con¬ 
verted  into  a  heavy  oxide. 

The  mass  is  then  slowly  thrown  into  a  boiling  solution 
of  lime-water,  in  which  the  chloride  of  lead  is 
decomposed,  forming  chloride  of  calcium  and  oxide 
of  lead.  This  solution  is  now  run  oft,  and  after 
one  or  two  washings  in  fresh  lime-water,  the  lead 
is  again  fit  to  be  used  at  the  mill.  The  liquors  which 
are  run  off,  however,  are  not  to  be  thrown  away,  as  they 
contain  lead  in  solution,  and  it  is  necessary  to  separate 
it  to  prevent  loss. 

This  is  not  a  difficult  operation,  as  in  the  cooling  of 
the  hot  liquors  the  lead  nearly  all  deposits  in  fine 
long  crystals,  and  the  remainder  left  in  the  solution  is 
precipitated  by  means  of  common  salt  or  hydrochloric 
acid,  so  that  a  mere  trace  remains  on  testing  with  sodium 
sulphide  ;  the  chloride  of  lead  thus  obtained  is  decom¬ 
posed  with  lime-water  as  just  described,  and  the  oxide 
applied  to  the  mill.  From  this  it  appears  that,  with 
ordinary  care,  all  the  lead  may  be  recovered,  but  it  is 
only  fair  to  allow  that,  in  conducing  a  large  manufactory, 
a  portion  will  be  lost,  which  requires  to  be  estimated  for 
in  the  cost  of  production. 

Thus  far  the  process  appears  to  work  quite  smoothly, 
but  the  regenerated  lead  obtained  as  above  described 
does  not  in  all  cases  act  the  same.  Sometimes  its  action 
is  quite  as  energetic  on  salt  as  the  original  litharge,  but 
in  other  cases  it  has  proved  less  satisfactory  when  worked 
frequently  over  again  in  the  process.  The  cause  of  this 
change  is  not  always  sufficiently  clear  ;  in  some  instances, 
during  the  heating  of  the  material,  Pb  3‘04,  and 
Pb  o'2,  are  formed,  both  of  which,  I  find,  have  no 
action  on  salt.  Another  difficulty  has  been  in  the  rapid 
absorption  of  carbonic  acid  by  both  the  hydrates  of  lime 
and  of  lead,  resulting  in  a  product  which  has  not  only  no 
action  on  salt,  but  appears,  to  a  large  extent,  to  prevent 
the  free  action  of  the  oxide  of  lead.  When,  however,  the 
process  is  conducted  quickly,  the  regenerated  oxide  of  j 
lead  may  be  used  over  and  over  again  more  frequently;  '• 
but,  so  far  as  experiment  has  proved,  it  appears  likely 
that,  after  five  or  six  operations,  it  will  be  necessary  to 
calcine  a  portion  of  it,  and  this  is  proposed  to  be  effected 
as  under.  It  is  mixed  with  water,  and  the  lighter  portion 
syphoned  oft,  settled,  and  dried.  This  portion,  which  is 
found  to  contain  nearly  all  the  carbonates,  is  then 
calcined  at  a  strong  red  heat,  in  a  furnace  constructed 
with  a  working  bed  of  hard  mountain  limestone,  but  a 
roof  of  ordinary  fire  bricks.  It  parts  with  its  carbonic 
acid  quite  easily  at  a  red  heat,  and  is  then  ready  to  be 
used  in  the  mill  again. 

Such  is  briefly  an  outline  of  this  patent,  and  the  im¬ 
portance  of  a  new  process,  with  the  object  of  producing 
caustic  soda  by  more  diret  means  than  at  present  exists, 
cannot  be  exaggerated.  Without  taking  into  account  the 
total  production  of  soda,  but  confining  the  calculation  to 
caustic  soda  alone,  we  find  that  20,000  tons  of  this  article 
are  now  made  in  England,  of  the  value  of  £350,000 
annually.  The  plant  required  is  not  expensive,  con¬ 
sisting  chiefly  of  mills,  presses,  evaporating  pans,  and 
furnaces. 

On  the  whole,  there  appears  a  reasonable  prospecft, 
when  M.  Bachet’s  patent  is  fully  worked  out  in  practice, 
that  caustic  soda  will  be  made  at  a  considerable  reduction 
in  cost  on  the  present  plan.  But  as  there  are  gentle¬ 
men  present  who  understand  these  subjects  in  all  their 
bearings  so  well,  I  now  leave  the  result  of  the  experi¬ 
ments  in  their  hands,  and  shall  be  happy  to  hear  their 
criticisms. 


ON  MICROSCOPICAL  MANIPULATION. 

By  W.  T.  SUFFOLK,  F.R.M.S. 

(Continued  from  p.  126). 

Lesson  V. 

The  results  of  aquatic  collecting  will  require  a 
somewhat  different  treatment  from  that  recom¬ 
mended  in  the  preceding  lessons.  Owing  to  the 
density  of  the  medium  in  which  the  objeCts  are 
viewed,  and  the  generally  diaphanous  nature  of  the 
organisms  themselves,  comparatively  little  use  can 
be  made  of  reflected  light  as  a  means  of  illumination  ; 
its  employment  is,  therefore,  rather  the  exception 
than  the  rule. 

An  account  of  the  varied  modes  of  collecting 
objects  of  this  kind,  and  their  habitats,  would  almost 
occupy  a  volume.  For  obtaining  fresh-water  speci¬ 
mens,  advantage  may  be  taken  of  the  excursions  of 
the  various  London  and  provincial  societies.  The 
Quekett  Microscopical  Club  arranges  a  series  of 
excursions,  which  take  place  every  fortnight  during 
the  summer  months  ;  and,  as  experienced  naturalists 
always  accompany  these  expeditions,  the  student 
may  derive  much  practical  instruction  in  the  way  of 
collecting  and  identifying  specimens.  The  micro¬ 
scope  should  always  accompany  the  student  to  the 
sea-side  during  a  temporary  residence,  and  it  is  well, 
if  possible,  to  take  the  usual  working  instrument, 
well  equipped  with  objectives  and  apparatus,  and  not 
some  small  contrivance  which  has  nothing  to  recom¬ 
mend  it  but  portability.  The  following  works 
also  contain  useful  information  on  the  subject 
of  marine  and  fresh-water  collecting: — “Handy- 
Book  of  Algae,  &c.,”  Rev.  W.  W.  Spicer;  “  Beale,” 
p.  146;  “  The  Aquarium,  Devonshire  Coast,  Tenby, 
&c.,”  P.  H.  Gosse  ;  “  Seaside  Studies,”  G.  H.  Lewes ; 
“  Marvels  of  Pond  Life,”  H.  J.  Slack;  “  History  ol 
Infusoria,”  A.  Pritchard.  See  also  list  ,of  micro¬ 
scopical  works  in  “  Beale,”  p.  364. 

The  preliminary  examination  of  a  quantity  of 
aquatic  material  is  generally  most  conveniently 
done  in  a  large  trough  (Fig.  15,  vol.  xx.,  p.  181),  with 
a  low  power,  O3,*  and  dark-field  illumination,  mirror 
turned  aside,  or  long-focus  spotted-lens ;  the  paraboloid 
has  too  short  a  focus  for  this  purpose. 

A  good  diagnosis  can  often  be  made  by  examina¬ 
tion  in  the  bottle  or  tube  in  which  the  collection  is 
brought  home,  with  the  pocket-lens.  Many  of  the 
larger  animals  and  plants  can  be  distinguished  with 
this  low  power,  and  those  too  small  to  be  distinctly 
made  out  can  often  be  identified  by  a  trained  eye. 
ObjeCts  in  water  may  be  very  conveniently  examined 
out  of  doors  with  the  pocket-lens,  if  placed  between 
two  small  pieces  of  glass  (a  3  x  1  slide  cut  in  hall, 
and  the  sharp  edges  smoothed  with  a  corundum 
risbber,  answers  well)  :  these  can  be  kept  in  the 
waistcoat  pocket,  ready  for  use. 

Portions  required  for  more  minute  examination, 
if  on  plants,  may  be  detached  with  the  scissors  or 
forceps.  Free-swimming  animals,  and  plants,  or 
deposits,  may  be  taken  up  with  a  suitable  pipette,  by 
closing  the  upper  end  with  the  finger,  and  bringing 
the  other  extremity  over  the  objeCt  to  be  secured. 
The  finger  is  then  to  be  removed;  and  the  water 
rushes  in,  carrying  the  objeCt  with  it.  The  finger  is 


*  Ross’s  4-inch  objective  is  very  suitable  for  this  kind  of  work ;  it 
defines  well,  bears  a  considerable  amount  of  eye-piece  power,  wifi 
take  in  an  objeCt  of  about  oq  inch  diameter,  and  is  low  in  price- 
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again  applied,  to  close  the  top  of  the  tube,  which  is 
then  lifted  out  of  the  water,  and  the  object  trans¬ 
ferred  to  a  slide-cell  or  other  convenient  vessel. 

If  the  objedt  is  very  thin,  a  common  slide,  covered 
with  a  piece  of  thin  glass,  will  serve  for  the  exami¬ 
nation  with  a  tolerably  high  power.  Should  the 
object  be  liable  to  injury  from  the  pressure  of  the 
cover,  a  cell  may  be  used,  or  a  hair  placed  between 
the  thin  glass  and  the  slide.  In  all  cases  in  which 
the  objedt  is  required  to  be  kept  for  some  days,  the 
growing-slide  (Fig.  16,  vol.  xx.,  p.  181)  should  be 
used  :  some  of  these  may  conveniently  be  made  with 
cells  attached.  The  thin  trough  (Fig  14,  vol.  xx., 
p.  181)  may  sometimes  be  useful.  All  these  con¬ 
trivances  permit  the  employment  of  the  parabaloid 
for  dark-field  illumination,  and  also  the  achromatic 
condenser.  The  live-box  supplied  with  most  micro¬ 
scopes  is  sometimes  useful,  but  has  the  disadvantage, 
from  the  height  it  raises  the  objedt  above  the  stage, 
of  preventing  the  employment  of  any  sub-stage 
illuminator  but  the  mirror. 

It  is  frequently  necessary  to  subject  the  substance 
under  examination  to  pressure.  For  this  purpose, 
an  instrument  known  as  a  compressorium  is  neces¬ 
sary,  two  of  which,  more  completely  fulfulling  the 
requirements  of  the  microscopist  than  older  con¬ 
trivances,  are  the  invention  of  the  late  Richard 
Beck  ( Quarterly  Microscopical  Journal ,  vol.  xii.,  p.  4)  ; 
we  are  also  indebted  to  him  for  a  live-trap  for  con¬ 
fining  small  adtive  animals  within  the  field  of  the 
microscope,  without  compressing  them  or  otherwise 
restraining  their  movements  ( Quarterly  Microscopical 
Journal ,  vol.  xiii. ,  p.  113). 

The  habits  of  marine  or  fresh-water  animals  may 
be  watched  in  aquaria,  which  need  not  of  necessity 
be  expensive  :  basins  and  glass  jars  answer  the  pur¬ 
pose  extremely  well.  The  marine  aquarium  should 
always  be  carefully  examined  after  the  introduction 
of  fresh  specimens  of  seaweed,  as  they  usually  bring 
in  with  them  large  numbers  of  minute  animals. 

The  author,  instead  of  throwing  away  the  results 
of  fresh-water  collection  when  done  with,  places 
them  in  a  tank  in  the  garden,  used  for  growing 
aquatic  plants,  which,  although  only  containing 
about  200  gallons  of  water,  always  yields  a  rich 
supply  of  microscopic  objects,  most  of  which  regu¬ 
larly  breed  and  appear  from  year  to  year. 

(To  be  continued.) 
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(Chemical  Section). 

Ordinary  Meeting ,  March  14,  1870. 


Mr.  Alexander  Whitelaw,  Vice-President,  in  the 

Chair. 


Mr.  W.  R.  Hutton  read  a  paper  on  “  Canadian  Phos¬ 
phate  of  Lime ,  and  some  other  Mineral  Phosphates  now 
Used  in  Making  Superphosphate  of  Lime."  The  author 
mentioned  that  many  mineral  compoundshaving  different 
characteristics  both  in  physical  appearance  and  in 
chemical  compounds,  as  well  as  in  results  when  operated 
upon,  are  now  used  in  the  manufacture  of  artificial  manures, 
and  referred  to  the  fact  that  agriculturists  are  annually 
making  greater  demands  upon  the  manufacturers  of  super¬ 
phosphate  of  lime.  He  stated  that,  in  general  terms,  the 
value  of  a  mineral  phosphate  depends  upon  the  per¬ 
centage  of  phosphoric  acid  contained  in  it,  but  if  there 


is  any  marked  quantity  of  carbonate  of  lime  present,  the 
value  of  the  phosphoric  acid  is  much  reduced,  owing 
chiefly  to  the  large  quantity  of  sulphuric  acid  required  to 
decompose  the  carbonate  of  lime  before  the  phosphate 
can  be  reduced.  The  same  remark  holds  true  with 
reference  to  phosphatic  minerals  containing  iron  com¬ 
pounds  in  combination ;  the  iron  takes  up  its  own 
equivalent  of  sulphuric  acid,  and  as  it  is  peroxidised  a 
compound  is  formed  which  is  positively  injurious  to 
plant  life.  Fluoride  of  calcium  is  also  invariably  found 
in  phosphatic  minerals,  and  it,  too,  requires  sulphuric 
acid,  thus  increasing  the  cost  of  the  superphosphate 
formed,  while  the  gaseous  fluorine  compounds  set  free 
are  a  source  of  annoyance.  No  mineral  phosphate  has 
been  so  extensively  employed  as  coprolites,  and  none  is 
so  little  understood  and  valued  by  agriculturists.  Although 
agriculturists,  and  even  some  manufacturers  ofmanures,  are 
inclined  to  look  suspiciously  upon  the  superphosphate  of 
I  lime  made  from  coprolites,  Mr.  Hutton  said  that  his 
experience  went  to  prove  that  superphosphate  of  lime 
is  always  of  the  same  chemical  value  as  a  manurial  agent, 
no  matter  what  source  it  is  obtained  from.  After  referring 
to  the  origin  and  nature  of  coprolites,  and  the  extent  of 
the  deposits  in  Cambridgeshire,  Bedfordshire,  and  Suffolk, 
from  which  upwards  of  200,000  tons  are  annually  raised, 
the  author  proceeded  to  speak  of  the  necessity  for 
additional  sources  of  mineral  phosphates  being  resorted 
to,  and  new  deposits  being  brought  within  the  reach  of  manu¬ 
facturers  of  manures,  even  if  brought  from  other  countries. 
He  spoke  of  the  German  and  Spanish  phosphates  as 
being  very  extensively  had  recourse  to,  although  not  so 
valuable  as  the  English  coprolites.  Reference  was  made 
to  a  large  and  valuable  deposit  which  occurs  in  South 
Carolina,  and  which  has  recently  been  brought  into  notice. 
Mr.  Hutton  mentioned  that  he  was  supplied  some  months 
since  with  specimens  of  phosphate  of  lime  from  Canada, 
obtained  from  a  face  of  the  material  nearly  fifteen  feet  in 
width,  and  presenting,  so  far  as  yet  examined,  an  excellent 
supply  of  the  raw  material.  The  samples  differ  very 
much  from  those  phosphatic  minerals  which  are  now  in 
use,  and  seem  to  indicate  that  if  a  sufficiency  can  be  ob¬ 
tained  the  Canadian  mineral  will  be  welcomed  by  manure 
manufacturers.  Some  of  the  specimens  sent  were  distinct 
six-sided  prismatic  crystals,  while  the  other  pieces  were 
in  masses  ;  but  both  crystals  and  masses  had  a  vitreous 
lustre,  the  colour  on  some  parts  being  green  and  bluish- 
green,  and  in  other  places  red.  The  following  analyses 


were  given : — 

Masses.  Crystals. 

Phosphate  of  lime .  86*6i  90*82 

Fluoride  of  calcium  . .  . .  7*22  5*70 

Chloride  of  calcium  ..  ..  0*06  0*14 

Carbonate  of  lime  ..  ..  4*47  0*38 

Moisture . 0*08  0*32 

Sand  .  o*io  o*io 


98*54  97 '4^ 

Oxide  of  iron .  0*40 


97*86 


Specific  gravity . 3*142  3*166 


In  a  physical  point  of  view  this  Canadian  phosphate 
differs  from  all  others  in  being  crystalline  and  not 
granular;  while  it  differs  chemically  in  containing  more 
phosphate  of  lime  and  less  carbonate  of  lime  and  sand. 

A  short  discussion  followed  the  reading  of  the  paper. 

Mr.  James  Mahony  afterwards  read  a  paper  entitled 
“  A  Note  on  Plate  Sulphate  of  Potash."  _  This  com¬ 
pound  is  obtained  as  a  product  from  kelp,  either  by  direCt 
crystallisation  from  the  lyes,  or  by  solution  and  crystal¬ 
lisation  of  the  granulate  sulphate  which  is  precipitated  in 
the  process  of  boiling  down  the  liquors.  When  the 
liquor  is  about  42  to  44  of  Twaddell,  it  is  run  into 
coolers,  and  in  a  day  or  two  crystals  are  formed.  The 
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liquor  is  again  saturated  with  soft  sulphate,  and  a  second 
crop  of  crystals  is  obtained  on  the  first,  and  so  on  till  a 
cake  of  sufficient  thickness  is  produced.  This  salt  is 
really  a  double  sulphate,  a  fadt  first  noticed  by  the  late 
Dr.  Penny  ;  but  the  author  of  the  paper  finds  that  in 
practice  the  salt  never  contains  more  than  from  73  to  75  per 
cent  of  the  potassic  sulphate  instead  of  78*56,  as  would 
be  the  case  if  the  salts  were  present  in  the  proportion  of 
three  of  potassic  to  one  of  sodic  sulphate.  The  plates 
enclose,  during  the  time  of  their  formation,  small  portions 
of  the  mother  liquor  which,  becoming  cystallised,  account 
for  the  presence  of  chlorides  and  other  salts,  and  thus 
diminish  the  percentage  of  potash.  The  well-defined 
crystals  on  the  surface  of  the  plates  are  almost  pure.  One 
of  them  examined  by  the  author  gave  77*60  per  cent  of 
sulphate  of  potash.  Being  clearly  a  double  salt,  the 
author  said  it  might  be  expedted  that  its  solution  and 
re-crystallisation  would  only  have  the  efiedt  of  yielding  a 
purer  and  more  typical  double  sulphate.  But  this  is  not 
the  case,  for  its  component  salts  then  become  separated 
from  each  other  in  the  order  of  their  respective  solubilities. 
Mr.  Mahony  proved  this  by  operating  upon  five  pounds 
of  ordinary  plate  sulphate  of  potash,  roughly  pounding 
and  dissolving  in  a  sufficiency  of  boiling  water.  The 
insoluble  matter  was  allowed  to  settle  and  was  separated 
by  a  calico  filter.  The  whole  of  the  solution  at  250  of 
Twaddell,  was  boiled  down  to  38°,  when  a  pellicle  formed 
on  the  surface.  On  analysis  the  first  crystals  gave — 


KOSO3  . 86*23 

Na0S03 . .  13*83 


100*06 

There  was  not  a  trace  of  chlorine.  The  salt  deposited  at 
the  bottom  gave — 


KOSO,  . 84*26 

Na0S03 . .  15*66 


99*92 

The  pellicle  of  crystals  on  the  surface  gave  K0S03  81*16. 
After  removal  of  the  first  crop  the  mother-liquor  was 
again  boiled  down  to  38°  Twaddell,  and  a  second  crop  of 
crystals  similar  in  appearance  to  the  first  gave — 

Crystals . 82*09  KOSO3 

Bottom  . 77*65  >» 

The  operation  of  boiling  down  and  crystallising  was 
performed  six  times.  In  the  fifth  crop  there  was  a  layer 
of  sulphate  of  potash  with  large  well-defined  crystals  of 
sulphate  of  soda  on  the  top  ;  and  the  sixth  crop  was 
chiefly  sulphate  of  soda.  The  total  quantity  of  salt 
removed  was  4  lbs.  13  ozs.,  containing  3  lbs.  10*36  ozs. 
of  pure  sulphate  of  potash,  the  insoluble  and  loss 
amounting  to  3  ozs.  Sulphate  of  soda  being  the  more 
soluble  salt  of  the  two  was  thus  shown  to  remain  in  the 
liquor  to  the  last,  and,  therefore,  plate  sulphate  of  potash 
cannot  be  classed  in  the  category  of  ordinary  double 
salts  which  remain  of  similar  composition  on  re-crystallisa¬ 
tion.  In  conclusion,  the  author  referred  at  some  length 
to  the  phenomenon  of  phosphorescence  observed  in  the 
course  of  the  process  of  crystallisation.  He  said  it  was 
affeCted  by  climatal  influences,  being  more  brilliant  on 
some  nights  than  others,  and  thus  it  might  be  assumed 
to  be  due  to  the  electrical  condition  of  the  atmo¬ 
sphere. 

A  short  discussion  followed,  in  the  course  of  which  it 
was  suggested  that  as  Mr.  Mahony  was  as  accomplished 
as  a  naturalist  as  he  was  skilled  as  a  chemist,  he  should 
give  the  section  a  paper  on  the  phenomenon  of  phosphor¬ 
escence  as  illustrated  both  by  crystallising  minerals  and 
by  the  sea. 

Votes  of  thanks  were  awarded  to  the  authors  of  both 
papers. 
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The  Private  Life  of  Galileo.  Compiled  principally  from 

his  correspondence,  and  that  of  his  eldest  daughter, 

Sister  Maria  Celeste,  Nun  in  the  Franciscan  Convent 

of  S.  Matthew,  at  Arcetri.  London  :  Macmillan  and 

Co.  1870.  307  pages. 

We  are  extremely  glad  to  welcome  the  issue  of  another 
life  of  Galileo  ;  for,  although  many  such  have  been  pub¬ 
lished,  they  have,  for  the  most  part,  appeared  in  Italy 
and  France,  and  are  but  little  known  in  this  country. 
The  most  detail  work  is  perhaps  Alberi’s  “  Opere  Com¬ 
plete  di  Galileo  Galilei,  which  was  published  in  Italy, 
between  1842  and  1856.  In  this  country,  we  scarcely 
know  where  to  look  for  a  work  which  gives  anything  like 
a  definite  idea  of  Galileo’s  works,  of  his  life,  and  of  the 
times  in  which  he  lived  ;  and,  although  the  work  before 
us  purports  to  be  confined  to  his  private  life,  it  contains 
many  interesting  details  in  regard  to  his  scientific  labours, 
and  his  persecution  by  the  Church  of  Rome. 

Galileo  was  the  eldest  son  of  Vincenzio  de’  Bonajute 
de’  Galilei,  a  Florentine  nobleman,  and  was  born  at 
Pisa,  on  the  18th  of  February,  1564.  His  father  appears 
to  have  been  a  man  of  great  culture,  and  was  the  author 
of  several  works  on  counterpoint,  which,  having  been 
invented  about  the  twelfth  century,  had  attained  some 
degree  of  perfection  by  the  sixteenth.  Galileo  acquired  a 
great  love  for  music  from  his  father,  and  is  said  to  have 
excelled  him  as  a  performer  on  the  lute;  throughout  his 
life,  specially  when  blindness  and  bodily  ills  were  added 
to  his  other  troubles,  he  delighted  in  the  soothing  effect 
of  his  instrument.  In  painting  Galileo  also  excelled,  and 
it  is  probable  that,  if  he  could  have  chosen  his  profession, 
he  would  have  become  a  painter. 

In  1581,  at  the  age  of  seventeen,  Galileo  was  sent  to 
study  medicine  at  the  University  of  Pisa,  an  intensely 
conservative  institution,  where  Aristotle,  and  Aristotle 
only,  was  considered  the  fountain-head  of  all  knowledge. 

It  was  during  his  residence  at  Pisa  that  he  discovered 
the  pendulum.  He  noticed  the  extreme  regularity  of  the 
oscillation  of  the  great  bronze  lamp  in  the  nave  of  the 
Cathedral,  and  was  thus  led  to  imagine  that  an  instrument 
might  be  constructed  which,  by  the  alternation  of  its 
oscillations,  would  mark  the  regularity  and  variation  of 
the  pulse.  This  instrument  he  constructed,  and  it  was 
much  used  by  the  physicians  of  the  day,  under  the  name 
of  pulsilogia. 

When  we  remember  how  great  a  mathematician  Galileo 
became,  it  is  strange  to  learn  that  the  study  of  mathe¬ 
matics  was  entirely  negleCted  in  the  University  of  Pisa, 
and,  indeed,  in  Italy  generally.  It  was  considered  a 
waste  of  time  to  solve  problems,  and  the  name  of  Euclid 
was  almost  unknown ;  indeed,  Galileo  was  obliged  to 
pursue  his  mathematical  studies  clandestinely,  and  it  was 
only  when  his  father  saw  that  he  possessed  an  extreme 
aptitude  for  them  that  he  permitted  them  to  be  continued. 
Accordingly,  Galileo  worked  hard  at  the  writings  of  Euclid 
and  Archimedes  ;  he  reached  the  sixth  book  of  the  former, 
and  had  already  invented  several  problems.  In  1586, 
while  studying  the  works  of  Archimedes,  he  composed 
his  first  essay,  on  the  “  Hydrostatic  Balance,”  which  was 
not  published,  however,  till  1615.  In  1588,  he  wrote  his 
“  Theoremata  Circa  Centrum  Gravitatis  Solidarum,”  which 
was  not  published  till  1638,  and  then  in  the  form  of  an 
appendix  to  the  fourth  of  the  celebrated  “  Dialogues.” 
The  “  Essay  on  the  Centre  of  Gravity  of  Bodies”  led  to 
the  introduction  of  Galileo  to  Ferdinand,  Grand  Duke  of 
Tuscany,  who  appears  to  have  admitted  him  to  a  con¬ 
siderable  degree  of  intimacy.  In  1689,  Galileo  was  ap¬ 
pointed  Professor  of  Mathematics  at  Pisa,  with  a  salary 
of  sixty  crowns  per  annum,  that  is,  about  ten-pence  per 
day.  With  one  exception,  Galileo  had  not  a  friend  among 
the  Pisan  Professors,  for  they  were  firm  believers  in 
Aristotle ;  and,  when  Galileo  proved  the  falsity  of 
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Aristotle’s  laws  regarding  falling  bodies  by  experiments 
in  public,  made  on  the  summit  of  the  Leaning  Tower  of 
Pisa,  the  anger  of  his  colleagues  was  soon  made  manifest. 

In  1592,  Galileo  resigned  the  Professorship  at  Pisa,  and 
became  Professor  of  Mathematics  in  the  University  of 
Padua,  with  a  salary  of  180  florins  a-year  (about  ^32). 
The  Paduans  recognised  his  genius  somewhat  tardily: 
when  he  had  been  among  them  seventeen  years, 
the  Senate  of  the  University,  bearing  in  mind  his  dis¬ 
covery  of  the  telescope,  and  his  labours  “to  the  gain  of 
the  University,  and  to  the  satisfaction  of  all,”  gave  him 
the  Professorship  for  life,  with  a  salary  of  a  thousand 
florins. 

In  i6og,  Galileo  invented  the  telescope.  It  was  first 
called  cannochiale  or  occhiale  (eye-glass) ;  and  the  term 
telescope  was  introduced  by  Prince  Fredrigo  Cesi.  The 
invention  was  very  much  combated,  even  by  Galileo’s 
own  countrymen  ;  it  was  claimed  by  the  Dutch,  and  many 
older  writers  (among  them  Baptista  Porta  and  Antonio  De 
Dominis)  were  mentioned  as  prior  inventors.  By  means 
of  the  new  instrument,  Galileo  discovered  the  satellites  of 
Jupiter,  in  1610  ;  he  called  them  Medicea  Sidera,  in  honour 
of  Cosmo  de’  Medici  and  his  brothers,  Francesco,  Carlo, 
and  Lorenzo.  Galileo  constructed  more  than  a  hundred 
telescopes,  and  sent  them  as  presents  to  various  monarchs 
and  princes  of  Europe  :  only  ten  of  them  were  capable  of 
showing  the  satellites  of  Jupiter.  The  excitement  created 
by  the  invention  was  intense  ;  everyone  was  anxious  to 
see  the  new  instrument:  “we  are  told  how  Marie  de’ 
Medici,  in  her  eagerness  to  see  the  moon  through  the  tele¬ 
scope,  would  not  wait  for  it  to  be  adjusted,  but  went  down 
upon  her  knees  before  the  window,  thereby  greatly 
astonishing  the  Italian  gentleman  who  had  brought  the 
telescope  into  the  royal  presence.”  In  July,  1610,  Galileo 
discovered  Saturn’s  Ring;  in  the  following  Odtober,  the 
phases  of  Venus;  and,  in  March,  1611,  the  Solar  Spots. 

In  1613,  Fra  Benedetto  Castelli,  a  pupil  of  Galileo, 
was  appointed  Professor  of  Mathematics  at  Pisa,  but 
was  specially  cautioned  to  make  no  mention  of  the 
Copernican  theory  of  the  earth’s  motion,  which,  since  the 
discovery  of  Jupiter’s  satellites,  had  been  somewhat 
openly  discussed.  Galileo  wrote  to  Castelli,  during  the 
course  of  this  same  year,  on  the  subjedl  of  the  Copernican 
theory,  and  asserted  that  the  Ptolemaic  system  (then 
received  by  the  Church)  did  not,  in  many  respedts,  accord 
with  Scripture.  We  may  quote  a  few  passages  of  this 
celebrated  letter  in  full : — “  But  I  should  in  your  place 
have  added  that,  though  Scripture  cannot  err,  its  ex¬ 
pounders  and  interpreters  are  liable  to  err  in  many  ways  ; 
and  one  error  in  particular  would  be  most  grave  and  most 
frequent  if  we  always  stopped  short  at  the  literal  signifi¬ 
cation  of  the  words.  For,  in  this  wise,  not  only  many 
contradictions  would  be  apparent,  but  grave  heresies  and 
blasphemies  ;  for  then  it  would  be  necessary  to  give  God 
hands,  and  feet,  and  ears,  and  human  and  bodily  emotions, 
such  as  anger,  repentance,  hatred,  and  sometimes  forget¬ 
fulness  of  things  past,  and  ignorance  of  the  future.”  .  .  . 

“  And  who  can  assert  or  sustain  that,  in  speaking  inci¬ 
dentally  of  the  sun,  or  of  the  earth,  or  of  other  created 
bodies,  Scripture  should  have  eledted  to  restrain  itself 
rigorously  to  the  strict  signification  of  the  words  used  ? 
May  it  not  be  that,  had  the  truth  been  represented  to  us 
bare  and  naked,  its  intention  would  have  been  annulled, 
from  the  vulgar  being  thereby  rendered  more  contumacious 
and  difficult  of  persuasion  in  the  articles  concerning  their 
salvation  ?  ”  A  copy  of  this  private  letter,  obtained,  it 
is  believed,  by  treachery,  fell  into  the  hands  of  the 
Dominicans  of  the  Convent  of  S.  Mark,  and  incensed 
them  to  such  a  degree  that  they  determined  at  once  to 
denounce  Galileo  to  the  Holy  Office,  and,  if  possible, 
procure  his  destruction.  The  controversy  was  immedi¬ 
ately  introduced  into  the  pulpit;  and  the  Dominican 
Caccini  preached  a  violent  anti-Copernican  sermon,  at 
S.  Maria  Novella,  on  the  punning  text,  “Ye  men  of 
Galilee,  why  stand  ye  gazing  up  into  Heaven?”  The 
opponents  of  Copernicus  (who,  in  reality,  knew  nothing  l 


about  him)  forgot  that  he  was  a  Canon  of  their  Church, 
and  had  been  summoned  to  Rome  by  Leo  X.,  to  the 
Council  of  the  Lateran,  in  order  to  re-model  the  Church 
Calendar.  Caccini  was  ordered  to  repair  to  Rome,  and 
was  examined  in  March,  1615,  in  regard  to  what  he  knew 
of  Galileo  and  his  followers.  Both  Caccini  and  Lorini 
denounced  Galileo  to  the  Holy  Office,  and  thus  paved  the 
way  to  the  celebrated  trial  of  1633.  Near  the  close  of 
the  year  1615,  Galileo  went  to  Rome  to  plead  his  own 
cause.  Early  in  the  following  year,  he  had  an  interview 
with  the  Pope  (Paul  V.),  who  conversed  with  him  for  three- 
quarters  of  an  hour,  and  was  altogether  very  gracious, 
assuring  him  that  he  need  fear  no  persecution  by  the 
Congregation  of  the  Holy  Office,  during  his  Pontificate. 
Paul  V.  died  in  1621,  and  Gregory  XV.  was  elected  in  his 
stead,  but  he  reigned  only  two  years;  and,  in  August, 
1623,  Maffeo  Barbarini  became  Pope,  and  assumed  the 
title  of  Urban  VIII.  When  Cardinal,  the  new  Pope  had 
been  on  somewhat  intimate  terms  with  Galileo ;  had 
called  him  “  affectionate  brother,”  and  had  written  Latin 
sonnets  in  praise  of  his  works.  It  was  hence  imagined 
by  the  reform  party  that  science  would  find  a  patron  and 
proteCtor  in  Urban  ;  Galileo,  indeed,  went  so  far  as  to 
hope  and  imagine  that  he  would  recognise  the  Copernican 
theory.  “  Under  the  auspices  of  this  most  excellent, 
learned,  and  benignant  Pontiff,”  wrote  Prince  Cesi, 
“  science  must  flourish.  .  .  .  Your  arrival  will  be  welcome 
to  his  Holiness.  He  asked  me  if  you  were  coming,  and 
when ;  and,  in  short,  he  seems  to  love  and  esteem  you 
more  than  ever.”  In  April,  1624,  Galileo  started  for 
Rome,  where  he  remained  about  two  months,  during 
which  time  he  had  six  interviews  with  the  Pope,  who 
gave  him  various  presents  on  his  departure,  and  “  an 
ample  provision  of  Pontifical  love.” 

Galileo’s  “  Dialogue  on  the  Ptolemaic  and  Copernican 
Systems  ”  had  for  many  years  been  partially  written.  It 
was  finally  concluded  in  March,  1630;  and,  in  the  fol¬ 
lowing  May,  Galileo  went  to  Rome  to  make  arrangements 
for  its  publication.  Urban  VIII.  gave  him  permission  to 
publish  the  work  with  certain  slight  alterations  and  ad¬ 
ditions  ;  but,  at  the  same  time,  to  his  great  disappoint¬ 
ment,  told  him  that  the  Copernican  system  could  not  be 
recognised  by  the  Church,  and  must  be  treated  as  mere 
hypothesis.  The  “  Dialoghi  ”  appeared  in  January,  1632, 
and  was  favourably  received  by  all  Italy.  Suddenly, 
however,  about  six  months  after  its  appearance,  an  order 
was  issued  from  the  Master  of  the  Sacred  Palace  to 
sequestrate  every  copy  throughout  Italy,  on  the  authority 
of  the  Jesuit  Inchofer,  one  of  the  Consultori.  The  Grand 
Duke  of  Tuscany,  the  principal  patron  of  Galileo,  wrote 
at  once  to  Niccolini,  his  Ambassador  at  Rome,  to  enquire 
the  cause  of  the  sudden  change  of  the  Pope’s  views. 
Niccolini  at  oncerequested  anaudience.  When  Galileo  was 
mentioned,  Urban  became  furious:  he  said  he  had  grossly 
deceived  him,  and  had  dared  to  publish  matters  which 
ought  never  to  have  been  so  much  as  mentioned  ;  more¬ 
over,  that  the  Papal  suggestions  had  not  been  complied 
with.  The  Jesuits  ruled  the  Roman  Court  then,  as  now; 
and  certain  Jesuits  of  influence  instilled  into  the  Pope’s 
mind  the  fabrication  that,  in  the  person  of  Simplicio  (one 
of  the  three  characters  in  the  “  Dialogues”),  Galileo  had 
intended  to  hold  him,  the  Sovereign  Pontiff,  up  to  ridicule. 
This,  once  admitted  by  Urban,  sealed  the  fate  of  Galileo 
and  of  his  work.  In  October,  1632,  he  was  cited  to  appear 
at  once  before  the  Inquisition;  and,  although  everything 
was  urged  against  his  appearing  in  person  for  trial,  the 
Pope  would  listen  to  no  excuse.  Galileo  was  very  old 
and  feeble,  and  his  health  was  bad.  It  must  be  confessed 
that  the  three  dodtors  who  drew  up  the  medical  certificate 
of  the  state  of  his  health  made  the  very  best  case  they 
could  for  their  client,  in  regard  to  his  unfitness  for  the 
journey  to  Rome.  They  found  him  to  possess  an  inter¬ 
mittent  pulse  and  a  certain  amount  of  debility  ;  then 
comes  the  heaping  up  of  bodily  ills — “  Riferisce  il  detto 
patire  di  vertigini  frequenti,  di  melancolia  hipocondriaca, 
debolezza  di  stomaco,  vigilie,  dolori  vaganti  per  il  corpo, 


CHA‘prifi ,1*8™“’ }  Chemical  Notices  from  Foreign  Sources. 


153 


si  come  da  altri  pud  essere  attestato.  Co  se  anco  haviamo 
riconosciuto  un  hernia  carnosa  grave  con  attentatum  del 
peritoneo.”  It  was  no  use,  however;  the  Inquisition 
would  not  spare  him  ;  and  he  was  forced  to  make  the 
journey  to  Rome  during  mid-winter,  through  a  bleak  and 
dreary  region. 

Now,  his  trial  and  the  results  thereof,  and  his  abjuration, 
and  imprisonment,  and  the  sentence  (which  included  a 
recitation  of  the  seven  penitential  Psalms  once  a  week 
for  three  years),  are  they  not  written  in  numerous  and 
diverse  books,  and,  to  a  greater  or  less  extent,  in  the 
minds  of  all  of  us?  One  thing  we  must  allude  to,  in 
conclusion  :  it  is  usually  said  that,  when  Galileo  rose 
from  his  knees,  after  abjuring  the  dodtrine  of  the  earth’s 
mobility,  he  muttered— Eppure  si  muove  !  (“  It  does  move, 
notwithstanding”).  The  author  of  the  work  before  us 
very  justly  remarks — “  This  is  one  of  those  fine  things 
which  are  put  into  the  mouths  of  great  men,  but  which, 
in  fadt,  are  not  said,  except  by  their  biographers.  It  is, 
indeed,  impossible  that  Galileo  should  have  uttered  such 
words  as  would  have  caused  his  instant  consignment  to 
the  deepest  dungeons  of  the  Inquisition.”  We  remember 
a  recent  example  of  these  fine  sayings  which  are  put  into 
the  mouths  of  great  men.  When  the  Tsar  was  fired  at, 
in  1867,  during  his  visit  to  Napoleon  III.,  there  were  no 
less  than  seven  different  statements,  in  various  Paris 
papers,  of  the  sayings  of  the  Emperor  and  the  Tsar  the 
moment  after  the  shot  had  been  fired.  These  sayings 
were  so  evidently  dramatic  in  their  charadter,  and  unlike 
the  real  remarks  which  might  be  expedted  to  be  made 
under  such  circumstances,  that  the  wonder  is  they  ob¬ 
tained  a  moment’s  credence.  We  remember  but  one  of 
them — “  Sire,”  said  Napoleon  III.,  “  we  have  been  under 
fire  together.”  “  Our  destinies,”  replied  the  Tsar,  “  are  in 
the  hands  of  Providence.”  M.  Ponsard  has  not  allowed 
such  an  incident  as  the  Eppure  si  muove  saying  to  pass 
unnoticed  in  his  “Galilee;”  indeed,  he  makes  it  the 
culminating-point  of  the  drama,  and  also  ingeniously 
gives  Mde.  Favart  a  last  chance  of  showing  her  filial 
affedlion  as  Antonia — 

“  Le  President,  h  Galilee. 

La  prison  qu’on  t’assigne  est  un  cloitre  a  Livourne, 

Antonia,  se  jetant  dans  les  bras  de  Galilee. 

Va,  nous  t’y  suivrons,  pere. 

Galilee ,  apart,  en  sc  relevant  et  en  frappant  du  pied  en  terre. 

Et  pourtant  elle  tourne.” 

Let  us  add  one  word,  in  conclusion,  in  regard  to  the 
treatment  of  Galileo  by  the  Church,  and  his  adtual  position. 
It  has  been  the  custom  to  see  in  him  only  an  injured  and 
persecuted  man ;  to  absorb  everything  appertaining  to 
the  man  into  the  martyr.  A  lot  of  nonsense  and  rant  has 
been  written  against  the  Church  of  Rome,  because  it 
suppressed  his  book ;  while  we  forget  what  our  own 
Church,  which  pretends  to  no  bigotry,  has  done  ;  and 
how,  even  now,  more  than  two  centuries  from  the  time 
of  Galileo,  a  very  little  matter  of  assumed  heterodoxy 
arouses  the  whole  Bench  of  Bishops,  and  renders  Church 
literature  inflammatory,  and  often  unjust.  We  need 
scarcely  allude  to  a  recent  example  of  this  ;  and,  while  it 
is  before  us,  we  may  not  cry  shame  on  Rome  for  her  treat¬ 
ment  of  Galileo.  Next,  as  to  the  man  :  he  is  called  “  the 
originator  of  true  experimental  philosophy,”  “  the  father 
of  modern  natural  philosophy,”  and  so  on  ;  some  put 
him  before  Bacon  and  Descartes  ;  some  assert  that  he 
caused  the  downfall  of  Aristotelianism.  Expressions  and 
ideas  of  this  kind  become  stereotyped  in  the  human 
mind.  They  are  bandied  about  from  book  to  book,  and 
from  mouth  to  mouth  ;  they  are  accepted  without  com¬ 
ment  ;  and  the  full  question  is  rarely  examined  and 
weighed.  The  attitude  of  human  thought  in  such  matters 
of  hearsay  and  tradition  is  intensely  conservative;  its 
inertia  is  enormous;  its  condition  of  stability  is  estab¬ 
lished,  and  cannot  easily  be  altered.  Without  doubt, 
Galileo  ranks  among  the  greatest  natural  philosophers 


which  the  world  has  ever  seen :  his  discoveries  are 
numerous  and  great ;  his  influence  on  modern  philosophy, 
although  less  than  that  of  Bacon  and  Descartes,  was  un¬ 
deniably  great.  A  great  many  people,  however,  ignore 
the  fa6l  that  Copernicus  originated  the  theory  of  the 
earth’s  mobility,  and  that  there  were  ten  Copernicans  in 
Europe  in  the  sixteenth  century,  one  of  whom  was  our 
Gilbert,  of  Colchester.  As  regards  the  downfall  of  Scho¬ 
lasticism,  the  way  had  been  prepared  for  this  by  such 
men  as  Aconcio,  Nizolius,  and  Telesius.  But  most 
eminent  among  them  all,  as  one  who  fearlessly  and  in  the 
face  of  persecution  asserted  the  truth  and  strove  to  break 
down  the  old  barriers,  was  Savonarola.  Free  thought, 
and  open  expression  of  it,  had  been  practised  long  before 
the  time  of  Galileo.  The  world  was  ripe  for  the  change. 
Galileo  did  not  till  the  soil ;  he  did  not  even  sow  the 
seed  ;  but  he  helped  to  garner  a  mighty  harvest.  It  is 
right  that  he  should  be  one  of  the  glories  of  science  ;  but, 
to  be  just,  we  must  not  allow  enthusiasm  to  distort  our 
estimate  of  his  chequered  and  not  always  admirable  life. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Under  this  heading  will  be  found  an  encyclopaedic  list  of  chemical 
papers  published  abroad  during  the  past  week ,  with,  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices,  will,  therefore,  be  equivalent  to  an  English  edition  of 
the  “  Jahresberichte." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Comptes  Rendus  des  Seances  de  VAcademie  des  Sciences,  March  21 

1870. 

The  number  contains  the  following  original  papers  and  memoirs 
relating  to  chemistry  and  allied  sciences:— 

Analysis  of,  and  Useful  Applications  of,  Gai ze. — H.  Sainte- 
Claire  Deville  and  J.  Desnoyers. — There  occurs,  in  the  Departement 
des  Ardennes,  France,  a  variety  of  hydrated  silica  known  by  the  name 
of  gaize,  and  geologically  situated  below  the  cretaceous  deposit; 
the  thickness  of  this  layer  is  30  metres,  and  it  extends  over  a  dis¬ 
tance  of  40  kilometres  (24'85  English  miles).  The  sp.  gr.  of  this  sub¬ 
stance  is  1  "48  in  crude  state,  and  after  ignition  i'44i  i°  100  Parts.  it 
consists  of — Hygrometrical  water,  3*4 ;  combined  water,  3-2  ;  soluble 
silica,  437  ;  insoluble  siiica,  40  8  ;  alumina,  3'8 ;  peroxide  of  iron,  2’9 ; 
lime,  o'9  (we  only  quote  one  of  the  very  large  number  of  analyses 
mentioned  in  this  memoir).  This  stone  is  used  as  a  building  stone  ; 
it  is,  at  first,  quite  soft,  so  that  it  can  be  cut  with  a  knife.  Since  the 
authors  found  that  this  material  resists  a  very  high  temperature 
without  fusion  or  cracking,  or,  also,  of  perceptible  contraction,  either 
cubical  or  linear,  they  recommend  it  for  the  manufacture  of  crucibles 
(on  the  lathe),  for  fire-bricks,  and  for  furnaces.  Some  specimens  of 
bricks  and  crucibles  made  from  this  material  were  exhibited  at  the 
meeting. 

Variations  of  the  Calorific  Capacity  of  Water  when  Ap¬ 
proaching  its  Maximum  of  Density  (Specific  Gravity). — M. 
Hirn. — A  memoir  of  considerable  length,  and  too  full  of  figures  to 
admit  of  useful  abstraction. 

Action  of  Sulphide  of  Carbon  and  Carburetted  Gases  (des  gax 
carburis )  on  Wood  Charcoal. — J.  Sidot. — The  author  describes,  at 
some  length,  a  series  of  experiments  made  by  him.  When  the  vapours 
of  sulphide  of  carbon,  of  wood-spirit,  and  some  of  the  liquid  hydrocar¬ 
bons  are  passed  over  wood  charcoal  at  an  elevated  temperature,  that  sub¬ 
stance  undergoes,  at  least  superficially,  a  very  curious  change,  and  is 
converted  into  a  sonorous,  metallic-looking  material,  becoming,  at  the 
same  time,  a  good  conductor  of  heat  and  electricity,  and  no  longer 
capable  of  absorbing  gases  ;  it  is,  in  faCt,  converted  into  a  peculiar  kind 
of  graphite,  but  only  superficially. 

On  Cobalt  and  Manganese,  and  their  Alloys  with  Copper.— 
A.  Valenciennes.— The  author  exhibits  specimens  of  cobalt  and  man¬ 
ganese  fused  in  crucibles  made  of  magnesia.  1  he  former  metal  is 
very  similar  to  iron,  but  far  harder,  yet  readily  wrought  in  the  lathe. 
Manganese  is  a  very  hard,  but  brittle  metal,  very  readily  oxidised  in 
the  air;  the  specimen  was  pure,  having  been  made  from  pure  peroxide. 
Notwithstanding  the  similarity  cobalt  possesses  to  iron,  the  former 
readily  alloys  with  copper,  which  iron  does  not.  The  alloys  of  man¬ 
ganese  and  copper  are  very  similar  to  those  of  copper  and  tin,  but 
very  hard  and  brittle  when  the  proportion  of  manganese  is  above  8per 
cent  of  the  mixture. 

Vertical  Beam  Galvanometer.— M.  Bourbouze. 
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Eledtro-Chemical  Essay  on  Ozone. — E.  Martin.— This  paper 
was  not  readmits  title  only  is  mentioned. 

Nature  of  the  Motive  Power  which  Produces  the  Phenomena 
of  Endosmosis. — A.  Rosenstiehl.— This  lengthy  memoir,  full  of  quo¬ 
tations  from  other  periodicals,  is  not  well  suited  for  any  useful  ab¬ 
straction. 

New  Method  of  Preparation  of  Bromhydric  Acid. — MM. 
Champion  and  Pellet. — This  process  is  based  upon  the  reciprocal 
action  of  the  vapours  of  bromine  upon  those  of  paraffin,  the  latter 
substance  being  heated  to  185°,  and  the  former  to  65°,  each  in  a  sepa¬ 
rate  retort.  The  somewhat  complex  reaction  results,  ultimately,  in 
the  formation  of  bromhydric  acid,  of  which,  by  this  means,  a  concen¬ 
trated  aqueous  solution  is  obtained,  which,  if  saturated  at  o°  (32°  F.), 
has  a  sp.  gr.  of  178,  and  contains,  in  every  c.c.,  rq6  grms.  of  brom¬ 
hydric  acid,  while  the  formula  of  this  compound  is  BrH,2HO.  On 
being  heated,  gas  is  evolved  ;  but,  simultaneously,  a  hydrate  is  obtained 
boiling  at  126°;  its  formula  is  BrH,ioHO  ;  its  sp.  gr.  is  i'48. 

Properties  of  Iodic  Acid. — A.  Ditte.— This  very  lengthy  and  ex¬ 
haustive  memoir  treats  (1)  on  anhydrous  iodic  acid,  and  (2)  hydrated 
iodic  acid.  The  paper  is  a  monograph  on  the  subjedt,  but  not  suited 
for  any  useful  abstraction. 

Hydrogenated  Derivatives  of  Sulphide  of  Carbon. — Aime 
Girard. — After  referring  to  older  experiments  made  on  this  subjedt, 
the  author  states  that  he  has  succeeded  in  substituting  hydrogen  for 
half  of  the  sulphur  contained  in  sulphide  of  carbon,  thus  constituting 
a  compound  containing  equal  equivalents  of  carbon,  hydrogen,  and 
sulphur.  By  analysing  the  compounds  this  new  substance  forms  with 
nitrate  of  silver,  chloride  of  mercury,  and  chloride  of  platinum,  the 
author  has  been  enabled  to  fix  the  formula  of  this  substance  as  C4H4S4, 
and  that  it  is  bisulpho-methylen.  The  formula  of  the  platinum  com¬ 
pound  is — 

CiaHjaSla.2PtCl  4-  2(ClaHi2S12)4PtCl2  = 

=  3(C4H4S4)2PtCl  +  6(C4H4S4)4PtCl2. 

In  100  parts— Carbon,  i2'2 ;  hydrogen,  2’o ;  sulphur,  327  ;  platinum, 
337  ;  chlorine,  20’0. 

Vitality  of  Beer-Yeast. — J.  Melsens. — This  lengthy  chemico- 
physiological  memoir  is  divided  into  the  following  sections: — Fer¬ 
mentation  at  o°  (320  F.)  ;  freezing  of  beer-yeast  under  pressure  ;  freez¬ 
ing  of  beer-yeast,  or  of  malt,  in  solution,  by  means  of  the  paste  of  ether 
and  solid  carbonic  acid  in  vacuo ;  resistance  cf  beer-yeast  in  wort  at 
a  higher  temperature  ;  destruction  of  the  vitality  of  beer-yeast,  when 
the  fermentation,  produced  by  it,  and  going  on  in  a  closed  vessel,  causes 
the  pressure  to  rise  to  25  atmospheres  (375  English  lbs.)  pressure  to 
the  square  inch.  The  chief  results  of  the  author’s  researches  are — 
That  fermentation  is  possible  in  the  midst  of  melting  ice,  at  which 
temperature  seeds  do  not  germinate.  Beer-yeast  resists  (that  is,  is 
not  deprived  of  its  capability  of  inducing  fermentation)  freezing  when 
surrounded  by  water,  and  resists  the  effort  of  dilatation  (expansion) 
which  is  so  strong  as  to  break  vessels  capable  of  resisting  8000  atmo¬ 
spheres’  pressure  (120,000  lbs.)  to  the  square  inch.  The  energy  of  the 
ferment  is  diminished,  but  its  vitality  is  not  destroyed,  by  the  lowest 
possible  temperature  which  can  be  artificially  made — viz.,  about  ioo° 
C.  below  zero.  Alcoholic  fermentation  is  suspended  when  the  tem¬ 
perature  is  maintained  for  some  time  at  450  (1130  F.).  Alcoholic  fer¬ 
mentation  is  arrested,  when  that  operation  is  going  on  in  closed 
vessels,  as  soon  as  the  carbonic  acid  evolved  causes  a  pressure  of  25 
atmospheres,  and  in  that  case  the  yeast  is  killed  (tuee).  The  follow¬ 
ing  observations  on  the  contents  of  this  paper  were  made  by  M.  Bous- 
singault,  who  says— “It  is  not  at  all  remarkable  that  beer-yeast 
should  resist  the  adtion  of  very  low  temperatures,  since  the  same 
has  been  observed  with  various  kinds  of  seeds  purposely  exposed  to  a 
cold  of  —ioo°,  which  seeds  germinated  afterwards.”  But  the  speaker 
takes  exception  to  the  fadt  announced  that  fermentation  should  go  on 
at  a  very  low  temperature,  and  states  that  when  he  repeated,  during 
the  very  great  cold  of  the  winter  of  1848,  Vergnette’s  experiments, 
he  found  that  ferments  were  killed  and  fermentation  arrested  by  that 
low  temperature. 

Chemical  Conditions  of  the  Life  of  the  Lower  Organised 
Animals. — J.  Raulin. — A  physiologico-chemical  paper. 

On  Tribromhydrine. — L.  Henry. — The  author  describes,  at  great 
length,  the  preparation  of  this  body,  which,  in  pure  state,  is  a  neutral, 
colourless,  ethereal  liquid,  of  2^407  sp.  gr.  at  io°,  insoluble  in  water, 
and  boiling  at  219° ;  by  the  aid  of  a  low  temperature,  it  can  be  ob¬ 
tained  in  crystalline  state.  Its  equivalent  is  281  ;  its  percentage  com¬ 
position — Carbon,  I2‘8i  ;  hydrogen,  178;  bromine,  85-40.  Formula, 
C3H4Br3.  The  author  enters  into  some  details  on  the  adtion  of  caus¬ 
tic  potassa  upon  this  substance,  but  has  not  quite  finished  his  re¬ 
searches  in  this  diredtion. 

Isomeric  Xylens  and  Cumens  met  with  in  Coal-Tar  Oils. — 
M.  Rommier. — A  continuation  of  a  former  paper  on  this  subjedt. 

Fall  of  a  Meteorite  at  Mourzouk  (Barbary). — M.  Coumbary. — 
The  author,  writing  from  Tripoli,  states  that,  on  the  25th  of  Decem¬ 
ber  last,  there  was  observed,  at  Mourzouk  (Fezzan),  lat.  26°  N.,  long. 
12°  E.  of  Paris  (140  20'  26"  E.  of  Greenwich),  a  most  extraordinary  fall 
of  a  meteorite,  accompanied  by  a  heavy  report  of  an  explosion,  and 
so  strong  a  scintillation  of  sparks,  that  a  group  of  Arabs,  who  were  near 
the  spot,  became  so  frightened  that  they  fired  their  guns  at  the 
heavenly  monster.  The  Turkish  Government  has  very  laudably  taken 
proper  measures  to  secure  the  meteorite ;  but,  since  the  distance 
from  Tripoli  to  Mourzouk  is  very  great,  and  the  roads  hardly  fit  for 
traffic.it  is  a  month’s  journey  to  reach  the  latter  place.  At  the  end 
of  this  letter,  it  is  incidentally  mentioned  that,  in  the  farther  interior 
of  this  region  (Africa),  the  Sultan  of  Wadai,  and  all  the  grand  person¬ 
ages  of  his  Court,  are  armed  with  swords,  lance-heads,  and  sabres 
made  trom  iron  fallen  from  heaven,  which  is  very  abundant  there. 
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Revue  des  Cours  Scientifiques  de  la  France  ct  de  VEtr anger 

March  26,  1870. 

This  number  does  not  contain  any  papers  relating  to  chemistry,  but 
we  quote  the  titles  of  the  following  memoirs  of  general  scientific 
interest  met  with  in  these  pages  : — 

Existence  of  Man  at  the  Tertiary  Period. — A.  Favre. 

Spedtroscopic  Observations  of  the  Solar  Protuberances. — 
G.  Rayet. 

Adtion  of  the  Sympathetic  Nervous  System. — Dr.  P.  Bert.— 
A  public  ledture  given  to  a  mixed  auditory  at  the  Sorbonne,  illustrated 
with  diagrams. 


Revue  Hebdomadaire  de  Chimie,  March  17,  1870. 

Manufacture  of  Carbonate  of  Soda. — MM.  Schlcesing  and 
Rolland.— This  process  is  based  upon  the  reaction  which  takes  place 
when  carbonate  of  ammonia  readts  upon  common  salt,  both  salts 
being  in  aqueous  solution.  There  is  thus  obtained  bicarbonate  of 
soda  of  great  purity,  which  crystallises  ;  and  in  the  solution  there 
remain  chloride  of  ammonium  and  an  excess  of  the  bicarbonate  of 
that  base. 

Peruvian  Guano. — Ch.  Mene. — It  appears  that  the  Peruvian 
Government  has  come  to  the  decision  that  no  guano  from  the  Chincha, 
Macabi,  and  other  islands,  may  be  exported,  except  to  the  United 
States  and  the  United  Kingdom,  with  the  view  of  settling,  by  this 
means,  the  debts  owed  by  Peru  to  these  countries.  The  author 
enters  into  some  details  about  the  fixation  of  the  ammonia  in  this 
substance. 

Regenerating  Stale  and  Ropy  Beer. — M.  Mene. — According  to 
this  process,  the  liquids  alluded  to  are  boiled  up,  first,  with  spent 
hops,  and  afterwards  fermented  again ;  but  it  is  very  difficult  to  see 
that  this  treatment  can  do  any  good.  It  is  best  to  use  such  fluids  as 
stale  and  ropy  beer  either  for  vinegar  making  or  throw  it  away  into 
the  manure  of  the  horses  employed  at  the  brewery,  since  that  is  its 
best  place. 


Zeilschrift  fur  Chemie  von  Beilstein,  No.  4,  1870. 

This  number  contains  the  following  original  papers  and 
memoirs  : — 

Further  Researches  on  the  Constitution  of  Piperic  Acid. — 
J.  Remsen  and  R.  Fittig. — The  authors  have  studied  the  adtion  of 
hydrogen,  in  nascent  state,  upon  piperonal  and  piperonylic  acid. 
The  first  of  these  substances  yields,  when  treated  with  sodium 
amalgam  and  water,  three  different  and  well  characterised  substances, 
viz. Piperonyl  alcohol,  C8H803,  a  solid  body,  fusing  at  51°,  crystal¬ 
line,  difficultly  soluble  in  water,  readily  soluble  in  alcohol,  not  volatile 
without  undergoing  decomposition,  and  yielding,  with  chloride  of 
acetyl  a  fluid  acetic  ether,  while  hydrochloric  acid  is  given  off.  Hydro- 
piperoine,  C16H140„,  a  solid  body,  insoluble  in  water,  and  also  in  cold 
alcohol ;  difficultly  soluble  in  boiling  alcohol,  from  which  solution  it 
crystallises  on  cooling,  exhibiting  lance-shaped  crystals  fusing  at  202°. 
Isohydropiperoine,  C16H14Og,  a  solid  substance,  insoluble  in  cold 
water,  but  readily  in  boiling,  very  soluble  in  alcohol,  crystalline,  and 
fusing  at  138°.  The  authors  describe,  at  great  length,  the  adtion  of  the 
two  last-named  substances,  in  contadt  with  chloride  of  acetyl  and  with 
nitric  acid  ;  the  result,  as  regards  the  latter,  being  mono-nitro- 
piperonal,  C8Hs(N02)0g,  a  solid  crystalline  body,  insoluble  in  water 
when  cold,  but  better  soluble  in  hot  water  and  boiling  alcohol,  and 
fusing  at  950.  This  very  lengthy  memoir  contains,  further,  the  account 
of  the  adtion  of  chloride  of  phosphorus  upon  piperonal,  represented 
by— 

C7H6Os  —  CH0  +  PClfl=C7H502—  CHC12+PC130, 

producing  piperonal  chloride,  a  fluid  boiling  at  between  230°  and  240°. 
By  the  adtion  of  water  and  dilute  hydrochloric  acid,  piperonylic  acid 
yields  protocatechusic  acid  and  pyrocatechin. 

Isomeric  Nitrotoluols  and  Toluidines. — F.  Beilstein  and  A. 
Kuhlberg. — This  paper  contains  the  description  of  the  following  com¬ 
pounds  : — Nitrited  acetoluide,  C7Hti(N02),NHC2Hs0,  a  solid  sub¬ 
stance,  fusing  at  920,  and  insoluble  in  water  ;  isomeric  nitrotoluidine, 
C7H6(N02),NH2,  a  solid  crystalline  body,  readily  soluble  in  alcohol, 
and  fusing  at  1140;  ortho-nitrotoluol,  C7H7N02;  ortho-toluidine  ; 
ortho-acetoluide,  C7H7,NHC2H30  ;  dinitrotoluol,  C7H6(N02)2;  meta- 
iodtoluol,  C7H7I;  solid  iodnitrotoluol,  C7H6(NO.,)I;  chlorotoluidine, 
C7H6C1H2N. 

Contributions  from  the  Technical  Laboratory  of  the  Uni¬ 
versity  of  Kasan  (Russia). — A.  Saytzeff. — This  paper  is  divided 
into  the  following  seditions  : — On  amyl-ethyl-sulphide  ;  adtion  of  zinc- 
sodium  alloy  upon  a  mixture  of  anhydrous  acetic  acid  and  iodide  of 
alcohol  ( alcohol  jodiir );  adtion  of  pentabromide  of  phosphorus  upon 
bromacetyle;  a  new  method  for  the  conversion  of  fatty  acids  into  the 
corresponding  alcohols  ;  synthesis  of  normal  butylic  alcohol ;  synthe¬ 
sis  of  alcohol  (Weingeist) ;  synthesis  of  normal  propylic  alcohol; 
on  the  proportion  of  oxygen  combining  with  some  of  the  organic 
derivatives  cf  bivalent  (zweiwerthig)  sulphur ;  and  on  the  behaviour 
of  iodide  of  ethyl  towards  ethyl-bisulphide. 

Adtion  of  Ammoniacal  Salts  upon  Oxide  of  Copper. 
— J.  Tiittschew. — When  finely-powdered  black  oxide  of  copper, 
obtained  by  the  ignition  of  nitrate  of  copper,  is  boiled  with  a 
solution  of  chloride  of  ammonium  for  a  length  of  time,  the  oxide 
loses  its  colour  and  becomes  greenish  ;  when,  after  continued  boiling, 
the  mixture  is  evaporated  to  dryness,  and  next  exhausted  with  water, 
,  a  green  powder  and  a  bright  blue-coloured  solution  is  obtained.  This 
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powder,  after  having  been  well  washed  and  dried,  first  at  the  ordinary 
temperature  of  the  air,  and  lastly  in  the  air-bath  at  between  120°  and 
140°,  yields,  on  analysis,  for  100  parts — Water,  17*02;  chlorine,  16*10; 
oxide  of  copper,  70-o5.  The  substance  is,  therefore,  almost  exactly 
similar  to  the  mineral  known  as  atakamite,  from  Copiapo,  Chili, 
which,  according  to  Dr.  Rammelsberg’s  analysis,  is — 

2(CuC1  +  3CuO)  +  9HO  ; 

in  100  parts — Chlorine,  I5'65  ;  water,  17*88  ;  oxide  of  copper, 
70*00.  When  the  oxide  of  copper  is  similarly  treated  with  a 
solution  of  sulphate  of  ammonia,  a  salt  is  obtained  consisting, 
in  100  parts,  of — Oxide  of  copper,  67*87  ;  sulphuric  acid,  1873;  water, 
13*40.  Or  a  substance  very  similar  to  the  mineral  brochantite,  from 
Krisuwaga,  Iceland,  consisting,  in  100  parts,  of — Oxide  of  copper, 
6775;  sulphuric  acid,  18*88;  water,  12*18.  With  a  solution  of  car¬ 
bonate  of  ammonia,  which,  by-the-bye,  is  itself  decomposed  by  boil¬ 
ing,  a  substance  was  obtained  containing,  in  100  parts — Carbonic  acid, 
ig*02  ;  oxide  of  copper,  70*24  ;  water,  1074.  With  nitrate  of  ammonia, 
a  substance  is  obtained  containing,  in  xoo  parts— Oxide  of  copper, 
65*54  5  water,  18*94  J  nitric  acid  (NoOs),  15*52  ;  or  very  nearly  the  sub¬ 
stance,  2(6Cu0N05)  + 15HO. 

No.  5,  1870. 

This  number  contains  the  following  original  papers 

On  M.  Wyroubofif’s  Critical  Remarks  concerning  the  Labours 
of  M.  Reindel. — Thie  paper  contains  the  following  seditions  : — De¬ 
composition  of  ferrocyanide,  by  means  of  nitrate  of  soda,  by  crystallo- 
chemical  reaction  ;  aCtion  of  chloride  of  copper  on  ferrocyanide  of 
potassium.  It  is  not  possible  to  make  any  useful  abstract  of  this 
paper. 

Adulteration  of  Rice-Meal. — A.  D.van  Bastelaer. — According  to 
the  author,  properly-prepared  macerated  solutions  of  flour  and  meal 
of  wheat,  rye,  barley,  oats,  Indian  corn,  buckwheat,  peas  and  beans, 
and  linseed  yield  precipitates  with  concentrated  solutions  of  picric  acid. 
A  readtion,  due,  in  all  probability,  to  the  adtion  of  picric  acid  upon  the 
albuminous  compounds  of  these  substances,  which  are  hardly  at  all 
present  in  rice  ;  and  hence  the  fadt  that  the  meal  of  that  cereal  yields 
no  precipitate  with  the  reagent  alluded  to.  The  method  of  testing 
is  executed  as  follows ; — 20  grms.  of  the  flour  to  be  tested,  previously 
well  freed  from  bran  and  husk,  is  mixed  with  100  grms.  of  cold  water, 
and  left  standing  -with  that  fluid,  at  a  temperature  uf  n°  or  120,  for  an 
hour,  care  being  taken  to  stir  the  mixture  frequently.  The 
mass  is  next  brought  on  to  a  filter,  and  to  the  filtrate  a  cold  saturated 
solution  of  picric  acid  is  added  ;  if  this  causes,  in  the  case  of  rice-meal, 
a  precipitate,  one  may  be  sure  that  substance  has  been  adulterated 
with  other  meals.  The  meal  obtained  from  ergot  of  rye  also  yields, 
with  picric  acid,  a  precipitate,  if  treated  as  above  described. 

Property  of  Amorphous  Silicic  Acid  of  Absorbing  Moisture 
from  the  Air.— A.  Souchay. — The  author  states  that  Dr.  Lippert, 
while  assistant  to  Professor  R.  Fresenius,  made  the  observation  that 
amorphous  silica,  after  having  been  strongly  ignited  in  a  platinum 
crucible,  attracted  moisture  from  the  air  to  a  large  extent;  in  conse¬ 
quence  whereof,  and  to  test  this  fadt  precisely,  the  author  instituted  a 
series  of  experiments,  from  which  the  following  results  are  drawn  : — 
Amorphous  silica  is  always  hygroscopic  after  ignition  ;  the  degree  of 
hygroscopicity  differs  greatly,  according  to  the  degree  of  heat  the 
silica  has  been  ignited — so  that  feebly-ignited  silica  is  far  more  hy¬ 
groscopic  than  when  strongly  ignited.  When  silica  has  been  only 
feebly  ignited,  its  avidity  for  the  absorption  of  water,  even  after  the 
lapse  of  a  few  minutes,  is  so  great  as  to  cause,  if  not  taken  into  account, 
serious  faults  in  the  weighing  and  quantitative  estimation  of  that 
substance.  Crystalline  silica,  even  when  feebly  ignited,  is  not  at  all 
hygroscopic. 


Les  Mondes,  March  24,  1870. 

Meteorological  Observatory  at  Montsouris. — To  this  institu¬ 
tion,  established  by  M.  C.  Sair.te-Claire  Deville,  a  grant  of  £2400 
has  been  made  by  the  French  Minister  of  Public  Instruction  for  the 
carrent  year,  with  the  arrangement  that  the  peculiar  work  to  be  done 
has  to  comprise — (1)  The  complete  study  of  all  the  facts  relating  to 
the  climate  of  Paris,  and  the  observation  of  the  phenomena  of  phy¬ 
sical  interest  pertaining  thereto ;  (2)  the  calculation  and  digestion  of 
the  older  observations  on  record;  (3)  the  collection  and  redaction  of 
the  daily  observations  made  in  France  and  abroad,  as  far  as  they  are 
published  or  transmitted  daily  by  telegraph  ;  (4)  the  daily  publishing  of 
all  the  results  of  observations  made. 

Technical  Education  and  Instruction. — By  decree  of  the  19th 
inst.,  His  Majesty  the  Emperor  of  the  French  has,  upon  the  proposi¬ 
tion  of  the  Minister  for  Agriculture  and  Commerce,  approved  of  the 
establishment,  under  the  said  Minister,  of  a  superior  council  of  tech¬ 
nical  education,  a  permanent  committee  of  thirty-two  members  to  be 
chosen  from  among  the  Legislative  Assembly,  the  higher  public  in¬ 
struction  (professors  of  universities),  the  Imperial  Conservatory  of 
Arts  and  Works,  the  Committee  of  Arts  and  Manufactures,  the  heads 
of  great  industrial  establishments,  the  free  public  instruction,  and  the 
Administration  (Prefets,  Maires,  &c.).  A  sum  of  £20,000  has  been 
granted  to  the  Minister  aforesaid,  for  the  purpose  of  encouraging 
technical  education  ;  and  the  committee  just  alluded  to  will  have  to 
aid  and  advise  the  Minister  and  other  parties  in  the  carrying  out  of 
a  good  and  useful  technical  instruction. 

A  New  Aspirator. — Dr.  Bleekrode.— This  paper  is  illustrated  with 
a  woodcut,  absolutely  required  for  the  description  of  a  very  useful 
piece  of  apparatus,  which  can  be  readily  made  wdth  the  ordinary 
appliances  at  hand  in  any  laboratory,  and  is  so  contrived  as  to  admit 
of  permanent  action  if  desired. 


Cosmos,  March  26,  1870. 

Relation  between  the  Variations  of  the  Barometer  and 
those  of  the  Thermometer. — H.  H.  Hildebrandsson. — A  meteoro¬ 
logical  paper  of  some  importance. 

Origin  of  Petroleum. — V.  Meunier. — Three  theories  exist  on  this 
subject,  viz. — That  the  petroleum  is  the  result  of  the  distillation  of 
coal  situated  within  reach  of  sources  of  heat  of  volcanic  origin  ;  that 
it  is  the  result  of  a  peculiar  decomposition  of  substances  of  animal  and 
vegetable  origin  ;  and  that  petroleum  owes  its  origin  to  volcanic  emana¬ 
tions  condensed  by  pressure  and  cooling  of  the  superincumbent  layers 
of  rock  and  earths.  According(says  the  author)  to  researches  recently 
made,  it  is  probable  that,  since  there  undoubtedly  exists  some  relation 
between  the  deposits  of  sulphur,  petroleum,  and  rock-salt,  the  origin 
of  petroleum  is  due  to  volcanic  agency. 

Intended  Journey  of  Russian  Scientific  Men  to  the  Western 
Portion  of  Europe.— A  committee  of  the  following  gentlemen  are 
preparing  for  a  journey  through  Germany,  France,  the  United  King¬ 
dom,  and  other  parts  of  Europe,  for  the  purpose  of  studying  the  pro¬ 
gress  made  by  science  in  all  its  branches  in  Western  Europe : — Profs. 
Chrrouszcrewsky,  Kowalewsky,  and  Hibel,  of  Kiew  University;  the 
Grand  Master  of  Dorpat  University,  Dr.  M.  Kepen  ;  Profs.  Prachoff 
and  Baraniecky,  of  St.  Petersburgh  University  ;  Prof.  Sobler,  of  Mos¬ 
cow  University;  Profs.  Wladiniwoff  and  Kolosoff,  of  Charkoff  Univer¬ 
sity  ;  Dr.  Brandt,  of  St.  Petersburg,  and  Dr.  He,  of  Kasan  Uni¬ 
versity. 


Zeitschrift  fiir  Annlytische  Cheinie,  Nos.  3  and  4,  1869. 

The  publisher  of  this  periodical  informs  us  that  a  strike  of  long 
duration  among  compositors  and  pressmen  in  a  portion  of  Central 
Germany  has  caused  a  delay  of  several  months  in  the  issuing  of  this 
periodical,  of  which  the  two  numbers  now  before  us  (a  volume  of  some 
300  pages)  contain  the  following  original  memoirs  and  papers  : — 

Collocation  of  the  Specific  Gravities  of  Aqueous  Solutions. — 
Dr.  G.  T.  Gerlach. — This  very  useful  tabulated  form  is  arranged  in 
the  following  manner: — At  the  top  of  the  pages,  divided  into  nine 
columns,  we  find,  under  the  figures  A,  B,  C,  &c.,  to  I,  inclusive — -The 
chemical  formula  and  the  equivalent  of  the  substance  in  solution,  in 
anhydrous  as  well  as  in  hydrated  or  crystallo-hydrated  state ;  quantities 
by  weight  of  the  hydrated  substance  contained  in  100  parts  of  the 
solution  ;  quantities  by  weight  of  the  anhydrous  substance  in  100  parts 
of  the  solution  ;  atoms  of  the  anhydrous  salt  +  100  parts  of  water  by 
weight ;  relative  volume  (bulk)  of  the  solutions,  taking  the  100  parts 
by  weight  of  water  used  for  solution  =  100  volumes  ;  specific  gravity 
of  the  solution;  volumetrical  degrees  according  to  Gay-Lussac;  name 
of  the  experimenter;  temperature,  and  quotation  of  the  book  or 
periodical  where  the  results  here  collected  have  been  originally  pub¬ 
lished.  As  regards  the  substances  here  named,  they  are — Caustic 
ammonia;  caustic  potassa  and  soda ;  the  carbonates  of  the  two  last- 
named  bases;  chloride  of  ammonium ;  chloride  of  potassium  ;  chloride 
of  sodium  ;  chloride  of  aluminium;  chloride  of  magnesium;  chloride 
of  calcium;  chloride  of  strontium;  chloride  of  barium;  chloride  of 
cadmium;  chloride  of  zinc;  chloride  of  tin  (SnCl);  perchloride  of 
tin  ;  the  bromides  of  potassium,  sodium,  lithium,  magnesium,  calcium, 
strontium,  barium,  cadmium,  zinc  ;  the  iodides  of  potassium,  sodium, 
lithium,  magnesium,  calcium,  strontium,  barium,  cadmium,  zinc; 
hyposulphites  of  soda ;  the  sulphates  of  ammonia,  potassa,  soda ;  prot¬ 
oxide  of  manganese ;  protoxide  of  iron ;  protoxide  of  iron  and  ammonia  ; 
sulphates  of  magnesia  and  potassa  (K0.S03  + Mg0803  + 6HO  ;  sul¬ 
phate  of  zinc;  of  copper;  neutral  and  bichromate  of  potassa;  neutral 
phosphate  of  soda ;  basic  phosphate  of  soda  ;  neutral  arseniate  of  soda, 
2NaOHO  + AsOa  +  24HO  ;  basic  arseniate  of  soda,  3NaO.AsOs  +  24HO  ; 
the  nitrates  of  potassa,  soda,  magnesia,  strontia,  baryta ;  oxide  of 
lead  ;  chlorate  of  potassa ;  bromates  of  potassa  and  soda  ;  iodates  of 
potassa  and  soda;  ferrocyanide  of  potassium  and  ferricyanide  of 
potassium  ;  neutral  acetate  of  lead ;  neutral  tartrate  of  potassa  (KO.T) ; 
neutral  tartrate  of  soda  ;  tartarus  natronatus  ;  tartrate  of  potassa  and 
soda;  hydrochloric  acid  (C1H);  sulphuric  acid;  sulphurous  acid; 
phosphoric  acid  ;  arsenic  acid  ;  nitric  acid;  acetic  acid  ;  tartaric  acid  ; 
citric  acid.  The  paper  further  aontains  the  following  sections  : — The 
legal  (gesetzmassig)  continuation  of  the  specific  gravities  of  equally- 
concentrated  solutions  ;  changes  of  bulk  which  take  place  during  the 
solution  of  salts ;  changes  of  bulk  which  take  place  when  aqueous 
solutions  of  salts  are  diluted  with  water  ;  changes  of  bulk  which  take 
place  when  different  solutions  of  salts  are  mixed.  There  follows  next 
a  series  of  tabulated  forms,  containing — (1)  The  specific  gravities  of 
almost  all  hitherto-investigated  aqueous  solutions  of  salts,  of  caustic 
alkalies,  of  acids,  and  of  sugar  and  alcohol.  We  cannot  enter  into 
more  details,  but  should  think  that,  since  the  portion  of  text  to  be 
translated  is  very  small,  these  tables  might  be  very  usefully  published 
in  English  in  a  separate  volume,  since  the  collection  is  highly  useful, 
not  only  to  scientific  men,  but  also  to  very  many  manufacturers. 

Contribution  to  the  Means  of  Detecting,  and  Characteristic 
Reactions  of,  Citric  Acid.— H.  Ksemmerer. — Since  the  value  of  this 
paper  rests  entirely  upon  the  woodcuts  annexed  thereto,  representing 
microscopically-observed  substances,  we  cannot  enter  into  any  further 
details. 

Reciprocal  Method  of  Calculating  Atomic  Formulae,  and 
especially  those  of  Silicates. — Dr.  Mohr. — This  paper  cannot  be 
read  without  the  re-produCtion  of  a  series  of  tabulated  forms 
belonging  to  it. 

Contribution  to  the  Methods  of  Analysing  Mineral-Water. 
— Dr.  Mohr. — A  short  paper.  Reserved  for  full  translation. 

On  R.  Wagner’s  Chlorometrical  Method.— Dr.  Mohr.— A  reply 
to  Dr.  R.  Wagner,  who  thinks  that  the  author’s  criticisms  on  his 
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(Wagner’s)  method,  as  published  by  the  author  in  his  celebrated  work 
on  volumetrical  analysis,  are  based  on  erroneous  views. 

Analysis  of  Manganese. — Dr.  Mohr. — A  short  but  valuable  paper. 
Reserved  for  full  translation. 

Presence  of  Peroxide  of  Hydrogen  in  Air. — H.  Struve. — The 
chief  results  contained  in  this  paper  are — (1)  Peroxide  of  hydrogen  is 
formed  in  the  air  simultaneously  with  ozone  and  nitrate  of  ammonia, 
and  is  condensed  in  the  meteoric  waters;  (2)  peroxide  of  hydrogen, 
ozone,  and  nitrate  of  ammonia,  are  intimately  connected  together; 
(3)  the  change  which  the  so-called,  ozone-paper  undergoes  when 
exposed  to  air  is  due  to  the  joint  aCtion  of  ozone  and  peroxide  of 
hydrogen  ;  (4)  peroxide  of  hydrogen  does  not  decompose  solution  of 
iodide  of  potassium  with  separation  of  free  iodine;  (5)  free  carbonic 
acid  decomposes  the  solution  of  iodide  of  potassium,  causing  the 
formation  of  carbonate  of  potassa  and  free  hydriodic  acid  ;  (6)  when 
the  peroxide  of  hydrogen  is  present  along  with  carbonic  acid  (aCting 
as  just  alluded  to),  iodine  is  separated  ;  (7)  the  best  and  most  effective 
reagent  for  the  detection  of  small  traces  of  peroxide  of  hydrogen  is 
oxide  of  lead,  since  puce-coloured  peroxide  is  formed.  The  author 
describes  at  great  length  the  reactions  and  the  proper  application  of 
the  same. 

[The  further  contents  of  this  publication  are  unavoidably  postponed 
till  next  week.] 


NOTES  AND  QUERIES. 


Glycerine. — It  will  be  a  favour  if  you  can  inform  me  of  a  good  test, 
or  tests,  to  ascertain  the  commercial  value  of  glycerine,  and  that  it 
has  not  been  adulterated  with  glucose  or  other  matter.— Subscriber. 

Volatilising  Common  Salt. — Would  any  of  your  readers  kindly 
inform  me  of  the  best  means  of  volatilising  common  salt  ?  Must 
superheated  steam  be  driven  through  it,  or  will  an  extreme  heat  be 
all  that  is  necessary? — Enquirer. 

Dinitrobenzol. — I  shall  be  glad  if  any  of  your  correspondents  can 
tell  me  of  a  better  process  for  making  this  substance  than  those  given 
in  “Watts”  and  “  Miller.”  I  have  tried  them  and  have  not  succeeded 
in  making  it. — W.  H.  W. 

Liq.  Ammoniae. — (Reply  to  J.  Spencer.) — You  can  find  the  de¬ 
scription  of  the  apparatus  you  want  in  the  work  on  Technology,  pub¬ 
lished  by  M.  Bailliere,  and  edited  by  Dr.  Richardson  and  Mr.  Watts. 
The  work  may  be  inspected  at  the  Library  of  the  Commissioners  of 
Patents.  Our  space  is  too  limited  to  describe  the  apparatus  here. 

Dr.  Schiebler’s  Apparatus.— (Reply  to  W.  R.)— When  the  earlier 
portion  of  my  notes  were  prepared  the  fifth  edition  of  “  Fresenius  ’’was 
not  published — the  publication  being  almost  simultaneous  with  the 
appearance  of  my  first  paper.  For  general  description  of  apparatus 
consult  “  Fresenius  ”  (4th  edition,  p.711).  The  apparatus  I  work  with 
was  purchased  in  Berlin,  but  is,  I  think,  supplied  by  Dr.  Schiebler, 
Stettin,  for  20  Thalers  (about  £3),  complete.  It  is  applicable  for  all 
carbonates  where  carbonic  dioxide  is  the  only  gas  evolved  .— 
W.  Arnot. 

Alumina. — (Reply  to  Arthur  Warner.) — Wavellite  is  not,  as  you 
suppose,  a  native  alumina,  but  the  native  phosphate  of  that  base. 
Whether  or  not  any  pure  native  hydrate  of  alumina  occurs  in  Corn¬ 
wall,  we  are  not  now  prepared  to  say.  Under  the  name  of  bauxite, 
a  native  hydrate  of  alumina  of  great  purity  occurs  in  the  south  of 
France.  Kaolin,  after  thorough  calcination,  may  be  made  to  yield, 
by  treating  it  with  boiling  sulphuric  acid  (sp.  gr.,  1-384),  very  pure 
sulphate  of  alumina  (alum  cake);  and  kaolin  is  abundantly  found  in 
Cornwall.  On  perusal  of  our  advertising  columns,  you  will  find  that 
pure  alumina  is  advertised  for  sale. 

Removing  Silica. — (Reply  to  W.  H.) — The  silica  is  present  in  the 
carbonate  of  potassa  chiefly  as  a  silicate  ;  and  it  is  stated  in  th t  Hand- 
wort  er  buck  der  reinen  und  ange  Wandten  Cheinie  that  digestion  of  this 
salt  with  pulverised  charcoal  will  decompose  the  silicate.  Yourbest  plan, 
however,  is,  since  it  appears  that  you  have  to  deal  with  a  very  crude 
material^  to  dissolve  it  in  three-fourths  of  its  weight  of  cold  water, 
and,  after  decantation  of  the  solution,  leave  the  residue  exposed  to 
air  'the  carbonic  acid  of  which  slowly  decomposes  the  silicate.  The 
aqueous  solution  obtained  should  be  evaporated  to  dryness,  when  it 
will  yield  a  pretty  pure  carbonate  of  potassa. 

To  Purify  Methylated  Spirit. — (Reply  to  “Bichromate.”) — 
Arrange  an  apparatus  as  for  the  continuous  distillation  of  ether,  hut 
let  the  proportion  of  sulphuric  acid  be  less  than  is  necessary  for  etheri¬ 
fication.  Probably  there  is  but  little  destruction  of  methyl,  but  the 
effeft  is  very  materially  to  sweeten  the  filthy  compound.  The  distillate 
is  acid,  and  must  be  drawn  over  again,  after  digestion  with  carb.  of 
potassa.— R.  T.  Clarke. 

Dissolving  Cellulose.— (Reply  to  “  Bichromate.”)— It  appears, 
from  the  researches  of  M.  Persoz,  jun.,  that  the  easiest  plan  for  pre¬ 
paring  a  very  aCtive  ammonio-cupric  solution  is  to  cause  strong  liquid 
ammonia  to  aCt  upon  a  piece  of  copper  with  contact  of  air,  briefly  to 
stir  strong  liquid  ammonia  with  a  piece  of  copper,  until  the  fluid, 
of  which,  now  and  then,  a  small  sample  may  be  taken  for  testing,  dis¬ 
solves  cotton  readily  in  the  cold  ;  wool  is  insoluble  in  this  fluid  in  the 
cold,  but  is  readily  dissolved  when  heat  is  applied.  Chloride  of  zinc 
solution  of  a  sp.  gr.  of  1718  dissolves  silk  slowly  in  the  cold,  rapidly 
by  application  of  heat  (see,  on  this  subjedt,  J.  Persoz’s  paper  in  the 
Comptes  Rendus,  vol.  lv.,  p.  810  (1862),  which  you  can  peruse  at  the 
Patent  Office  Library).  As  to  a  cheap  method  of  destroying  the  smell 
of  methylated  spirits,  you  might  try  re-distillation,  after  having  left  the 
fluid  in  contadt  for  some  time  with  some  quick-lime  and  well-burned 
charcoal. 


Hardness  of  Water,  &c. — I  shall  be  favoured  by  an  explanation 
of  this  anomaly  in  testing  the  hardness  of  water  by  Clark’s  standard. 
Supposing  a  water  requires  32  soap  tests  to  produce  a  permanent 
lather  for  five  minutes;  such  would  be  called  of  160  hardness.  Take 
another  water,  requiring,  say,  34  soap-tests,  the  hardness  of  which 
would  be,  by  the  scale,  15  and  4-ioths  degrees.  Thus — 2-34ths  degrees 
—  17  and  17  soap-tests  =  7  and  7-ioths  degrees,  which,  multiplied  by 
2,  =  15  and  4-ioths  degrees,  being  actually  less  than  a  water  requiring 
but  32  soap-tests,  whereas  w7e  know  that  such  water  w-ould  really  be 
harder  than  the  first  example !  And,  querjq  is  the  native  sulphate, 
selenite,  or  the  artificial  chloride  of  calcium,  preferable  as  a  standard 
solution? — W.  R. 

Baume’s  Hydrometer. — (Reply  to  J.  T.  E.) — You  cannot  cer¬ 
tainly  use  this  hydrometer  (better,  areometer)  for  determining  the 
specific  gravity  of  glass.  If  you  want  to  know  that,  you  could  use 
Nicholson’s  hydrometer,  with  weights,  which  is  an  instrument  made 
of  brass,  and  sold  by  instrument  makers ;  or  you  may  determine  the 
sp.  gr.  of  the  glass  by  the  well-known  methods  described  in  books  on 
natural  philosophy.  The  specific  gravity  of  the  glass  the  hydrometers 
are  made  of,  whether  graduated  according  to  Twaddle’s,  Baume’s, 
Beck’s,  or  any  other  scale,  has  nothing  to  do  with  the  instrument  as 
constructed  for  use;  but  very  frequently  the  instruments  sold  are  not 
very  well  constructed,  and  mutually  differ  as  to  their  indications,  even 
at  the  same  temperature.  The  average  sp.  gr.  of  glass  varies,  accord¬ 
ing  to  its  composition,  from  2-64  to  3-77. — Nemo. 

Caustic  Soda  and  Lime. — Perhaps  some  of  your  readers  will 
explain  the  following,  as  I  do  not  find  anything  relating  to  it  in  any 
work  I  have  at  hand  : — Having  occasion  to  use  caustic  soda  in  con¬ 
siderable  quantities,  and  finding  that  unless  sufficient  lime  has  been 
used  to  decompose  the  whole  of  the  carbonate  of  soda,  it  does  not 
answer  my  purpose,  and  wishing  to  have  some  means  of  ascertaining 
this  readily,  I  thought  lime-water  might  answ-er  on  the  supposition 
that  if  the  soda  solution  contained  carbonate  of  soda  the  lime  would 
be  precipitated  as  carbonate  of  lime.  I  tried  several  samples  with  it, 
each  of  which  produced  a  white  precipitate.  I  then  tried  the  purest 
caustic  soda  I  could  get  at  in  Manchester,  with  the  same  result.  I 
afterwards  diluted  a  sample  of  commercial  caustic  soda  to  sp.  gr.  1075, 
and  added  lime-water  so  long  as  any  precipitate  was  formed,  then  filtered 
it,  and  concentrated  the  clear  liquor  quickly  to  about  1070  sp.  gr. ;  on 
again  adding  lime-water  to  this,  the  lime  was  precipitated  as  before. 
What  I  wish  to  know  is  whether  I  am  right  in  inferring  that  in  each 
case  the  precipitate  was  caused  by  the  presence  of  carbonic  acid,  and 
taking  that  for  granted,  how  is  it  (as  in  the  instance  given)  that  the 
solution  which  would  not  give  any  further  precipitate  should,  on  con¬ 
centration,  again  have  that  property.  Would  it  be  owing  to  carbonic 
acid  absorbed  from  the  atmosphere? — Enquirer. 


MEETINGS  FOR  THE  WEEK. 


Monday,  April  4th. — Medical,  8. 

-  London  Institution,  4. 

-  Royal  Institution,  2.  General  Monthly  Meeting. 

Tuesday,  5th. — Royal  Institution,  3.  Prof.  Rolleston,  on  “  Nervous 
System.” 

-  Institution  of  Civil  Engineers,  8. 

Wednesday,  6th. — Society  of  Arts,  8. 

-  Pharmaceutical,  8. 

Thursday,  7th. — Royal  Institution,  3.  Prof.  Odling,  “  Chemistry 
of  Vegetable  Products.” 

-  London  Institution,  7.30. 

- ■  Royal,  8.30. 

-  Royal  Society  Club,  6. 

-  Chemical,  8.  Dr.  John  Hunter,  “  On  the  Analysis  of 

Deep-Sea  Water.”  Dr.  J.  H.  Gladstone,  “On  the 
Refradtion  Equivalents  of  the  Aromatic  Hydrocar¬ 
bons  and  their  Derivatives.”  Prof.  Flow,  “  On  an 
Acid  Feed-Water  from  the  Coal-Fields  of  Stellaston, 
N.S.,  and  the  Results  of  its  Use.” 

Friday,  8th.— Royal  Institution,  8.  Prof.  Huxley,  “  Pedigree  of  the 
Florse.” 

-  Astronomical,  8. 

-  Quekett  Microscopical  Club,  8. 

Saturday,  9th. — Royal  Institution,  3.  Mr.  Lockyer,  “  The  Sun.” 


TO  CORRESPONDENTS. 


W.  R. — Your  first  letter  was  in  type  when  your  second  letter 
arrived. 

Alcohol. — Full  directions  for  the  preparation  of  hydrate  of  chloral 
have  already  appeared  in  our  columns. 

J.  C.  M, — You  had  better  advertise. 

W.  Arnot. — Received.  Many  thanks  for  the  trouble  you  have  taken 
in  the  matter. 

R.  IF.— Our  advertisment-sheet  is  the  proper  medium  for  makin 
your  wants  known.  We  can  only  insert  replies  to  queries  which  ar 
likely  to  be  useful  to  our  general  readers. 

A  Reader ,  Redditch. — Consult  “  Cooley’s  Cyclopaidia  of  Practical 
.  Receipts,”  published  by  Churchill. 
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ON  THE 

LIGNITES  OF  MIDDLE  AND  SOUTHERN  ITALY.* 

By  AUGUSTUS  A.  HAYES,  M.D., 

State  Assayer  of  Massachusetts. 


Since  the  independence  of  the  Free  States  of  Italy  was 
achieved,  scientific  explorations  have  shown  the  existence 
of  various  and  considerable  natural  resources,  which  may 
become  of  great  national  importance  to  that  country. 
Among  these  are  numerous  deposits  of  lignite  and  bitu¬ 
mens  ;  and  even  sources  of  mineral  oils  have  been 
found. 

Professor  Carlo  Cassola,  of  Naples,  one  of  the  most  active 
scientific  men  of  that  country,  has  influenced  the  present 
Government  so  far  that  aid  in  the  collection  of  specimens 
from  various  localities  has  been  secured  ;  and  the  parcels 
sent  to  Naples  now  form  a  large  aggregate  in  the  exten¬ 
sive  laboratory  and  museum  in  charge  of  Professor 
Cassola. 

Through  the  kindness  of  the  Professor,  I  was  allowed 
to  examine  and  analyse  some  of  these  samples  ;  and  I 
also  visited  one  of  the  deposits,  a  few  miles  distant  from 
Benevento,  in  company  with  himself,  scientific  friends, 
and  representatives  of  the  Government. 

The  lignites  are  found  in  a  formation  which  represents 
the  tertiary  of  this  country.  Clay,  conglomerate,  and 
decomposing  schists  were  the  immediate  enclosing  rocks 
of  this  locality,  and  the  beds  had  evidently  been  broken 
up  and  moved  from  position  of  deposition  by  superficial 
changes. 

Some  of  the  lignites  presented  the  varieties  of  brown 
coal,  with  more  or  less  of  woody  structure  visible,  and  they 
differed  in  power  of  retaining  moisture,  in  gravity,  colour, 
and  compactness.  One  variety  was  remarkable,  inasmuch 
as  it  so  closely  resembled  Cannel  coal  in  appearance  and 
general  physical  characters  as  to  be  easily  taken  for 
Cannel.  It  requires,  indeed,  careful  examination  to  enable 
one  to  distinguish  it  from  Cannel;  and,  as  seen,  it 
promised  to  prove  an  excellent  fuel. 

I  engaged  in  the  chemical  analysis  of  the  Cannel-like 
variety  with  great  interest,  and  soon  found  it  to  differ  re¬ 
markably  from  ordinary  lignite,  in  containing  a  large 
proportion  of  combined  water,  which  was  retained  after 
long  exposure  to  a  high  temperature ;  indeed,  some  samples 
afforded  water  at  6oo°  F.,  and  the  point  of  complete  desic¬ 
cation  did  not  vary  more  than  50°  F.  from  the  point  of 
temperature  necessary  to  cause  decomposition. 

An  air-dried,  selected,  average  sample  of  the  Cannel- 
like  variety  afforded — 


Moisture,  as  given  off  at  ioo°  to  no0  C.  3-40 
Water,  lost  in  air  at  200°  to  230°  C.  . .  i8‘2o 

Volatile  combustible  matter  .  2g,8o 

Solid  carbon,  as  compact  coke . 43-60 

Greyisb-white  ash  .  5-00 


IOO'OO 

The  above  composition  does  not  express  a  valuable 
fuel;  and  other  samples  contain,  not  only  more  combined 
water,  but  earthy  substances  also,  which  would  appear  as 
ash  in  large  amount.  Indeed,  the  varieties  of  these 


*  From  the  American  Gas-Light  Journal.  Communicated  by  the 
Author  to  the  Chemical  News. 


minerals  found  in  Southern  Italy,  when  compared  with 
good  laminated  coal,  as  fuel  or  as  a  source  of  power,  did 
not  warrant  the  belief  that  they  can  replace  coal. 

This  is  a  subject  of  vital  importance  to  a  nation  wishing 
to  maintain  steam-ships  upon  the  ocean,  or  to  carry  on 
those  operations  in  which  fuel  is  an  essential  element  of 
aid  ;  and  every  well-wisher  of  Italy  will  be  interested  in 
the  effort  now  put  forth  in  the  search  cf  coal,  and  in 
devising  substitutes  for  this  mineral  suitable  for  consump¬ 
tion  on  ship-board.  There  is  much  of  newly-awakened 
enterprise  and  activity  of  mental  ability  in  free  Italy,  and 
the  sources  of  physical  well-being  and  progress  were 
never  more  carefully  scanned  in  all  directions. 

In  connection  with  the  subject  of  fuel,  it  was  a  happy 
suggestion  of  Professor  Cassola  that  led  to  the  mode  in 
which  these  lignites  and  hydrous  fuels  may  be  burned 
with  advantage.  Pie  proposed  to  mix  or  saturate  the 
porous  lignites  with  the  crude  natural  bitumens,  and  burn 
the  nearly-dry  artificial  mixture  thus  made  as  coal,  in 
any  ordinary  stove  or  fire-place,  on  ship-board  or  in  work¬ 
shops. 

The  lignites  readily  absorbed  about  20  per  cent  of  the 
semi-fluid  hydrocarbon  ;  and  the  result  was  not  adhesive, 
and  could  be  quite  as  comfortably  handled  as  softer 
varieties  of  coal.  This  mixture,  by  estimation,  had  a 
high  practical  value,  and  presented  the  utilisation  of 
crude  petroleum  as  fuel  under  a  new  and  inviting 
aspeCt. 

The  burning  of  any  kind  of  fluid  hydrocarbon  which 
can  be  converted  into  oils  as  fuel  must  be  regarded  alwa)  s 
as  a  misapplication  of  a  valuable  natural  production. 
With  this  conviction,  I  had  witnessed  the  experiments 
made  on  board  a  gun-boat  of  our  own  Navy,  where  much 
invention  of  a  high  character  had  solved  the  problems 
and  overcome  the  obstacles  presented  in  burning  com¬ 
pletely.  Yet,  unless  in  other  applications  the.  crude 
material  has  little  value,  it  can  never  compete  with  coal 
economically. 

The  bitumens  of  Southern  Italy  resemble  those  of 
California  generally,  though  their  petroleum-oil  has  been 
drawn  from  tolerably-deep  wells ;  and  the  latter  are, 
therefore,  adapted  to  this  new  use,  becoming  valuable, 
not  as  fuel  per  se,  but  in  conferring  on  a  poor  hydrous- 
combustible  a  greatly-increased  power  in  producing 
heat. 

This  suggestion  of  the  Professor  at  once  led  to  applica¬ 
tion  on  a  useful  scale.  The  Government  placed  a  steam¬ 
ship  in  order  for  comparative  trials  of  the  new  fuel  (that 
is,  average  lignite  w’hich  had  absorbed  about  one-fifth  of 
its  weight  of  dark,  semi-fluid  bitumen,  and  become  nearly 
dry),  and,  on  the  other  hand,  the  best  English  steam-coal 
supplied  to  the  Navy,  were  used  in  equal  weights  in  pro¬ 
ducing  steam-power.  Engagements  prevented  me  from 
witnessing  the  trials;  but  the  Admiral’s  report,  expressing 
the  practical  results  of  propelling  the  ship  from  point  to 
point  of  equal  distances,  gave  for  the  new  fuel  a  value  at 
least  equal  to  that  of  the  best  coal,  for  naval  purposes. 
The  mixed  fuel,  in  the  trials,  was  burned  in  the  ordinary 
coal-furnaces,  and  did  not  produce  smoke. 

This  application  of  Professor  Cassola  becomes  of  great 
importance,  therefore,  if  subsequent  search  shall  show  that 
Italy  possesses  large  deposits  of  lignite  and  bitumens  ; 
and  this  mode  of  utilising  hydrous  lignites  carries  with  it 
those  practical  features  which  recommend  its  adoption 
wherever  hydrous  fuels  and  bitumens  can  meet  as  products 
of  small  value  on  the  spot. 

In  California,  where  semi-fluid  bitumens  exist,  the 
increasing  facilities  for  transportation  may  allow  the 
value  of  lignites  of  that  and  other  states  to  be  greatly 
increased  by  the  absorption  of  bitumen,  so  as  to  form  an 
artificial  fuel  in  which  the  combined  water  of  the  lignite 
will  be  utilised  to  form  a  strongly-heating  flame  in  the 
otherwise  smoke-producing  vapours  of  the  bitumen. 

Boston,  Mass., 

December  29th,  1869. 
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ON  MICROSCOPICAL  MANIPULATION. 

By  W.  T.  SUFFOLK,  F.R.M.S. 

(Continued  from  p.  150). 


Lesson  VI. 

Fibres  used  in  the  Manufacture  of  Clothing ,  and  Analysis 

of  Textile  Fabrics. 

The  materials  of  textile  manufactures  may  be 
divided  into  four  classes,  two  of  which  are  derived 
from  the  vegetable  and  two  from  the  animal  king¬ 
dom. 

The  vegetable  fibres  consist  either  of  hairs  or  liber 
cells,  a  tissue  resembling  woody  fibre. 

Of  hairs,  only  those  covering  the  seeds  of  several 
species  of  Gossypium  (a  genus  of  malvaceous  plants) 
are  used  in  commerce,  and  are  known  as  cotton. 

The  liber  cells  are  supplied  from  many  sources, 
and  are  used  for  a  great  variety  of  purposes,  every 
kind  of  fabric,  from  fine  linen  to  cordage,  being 
made  from  them. 

Familiar  examples  are  flax  ( Linum  usatissimum), 
jute  ( Corchorus  capsularis ),  hemp  ( Cannabis  sativa), 
China-grass  or  rhea  (. Bcehmeria  nivea). 

The  animal  materials  consist  of  silk,  an  albuminous 
fibre  produced  by  various  catapillars. 

The  remaining  class  comprises  the  hairs  of  those 
animals  which  are  capable  of  being  either  spun  or 
felted — such  as  wool  and  its  varieties,  as  alpaca,  &c., 
hairs  of  rabbit,  beaver,  &c. 

Specimens  Required. — Fibres  of  cotton,  flax,  hemp, 
silk,  and  wool;  pieces  of  calico,  muslin,  linen,  silk, 
flannel  or  blanket,  and  any  other  woven  fabrics  and 
threads  procurable;  also  hairs  of  various  animals. 

Examine  fibres  of  cotton,  flax,  hemp,  silk,  and 
wool,  as  described  in  Lessons  I.  and  II.,  with  Oi  or  0$, 
on  stage-plate,  by  reflected  light. 

Notice  the  differences  of  structure.  Cotton  consists 
of  flattened,  twisted  fibres.  Flax  and  hemp  are  rounded, 
with  more  or  less  apparent  transverse  markings.  Silk 
is  conspicuous  for  the  absence  of  all  structural  pecu¬ 
liarities.  Wool  exhibits  a  circular  fibre,  with  delicate 
markings. 

It  will  be  seen  that  the  four  classes  of  fibres  have 
all  well-marked  characters,  and  can  be  readily  dis¬ 
tinguished  from  each  other  under  the  microscope. 

Mount  specimens  of  all  the  fibres  collected,  by 
dry  process  (vol.  xx.,  p.  193),  taking  care,  as  fibrous 
tissues  are  very  hygroscopic,  that  they  are  properly 
dried.  As  they  will  bear  a  heat  not  exceeding  that 
of  boiling  water  without  injury,  the  ether  process 
will  not  be  required.  Label,  and  preserve  for  future 
reference.  Place,  also,  a  small  portion  of  the  fibres 
of  cotton,  flax,  and  hemp  in  separate  bottles,  with 
saturated  solution  of  chloride  of  calcium ;  leave 
them  to  soak  for  a  few  days,  and  then  mount  in 
same  fluid,  taking  the  precaution  to  separate  the 
fibres  by  tearing  them  apart  with  needles,  so  that 
the  single  fibres  may  be  well  displayed  before  closing 
the  cell.  The  silk  and  wool  should  be  mounted  dry, 
and  also  in  balsam,  with  as  little  heat  as  possible,  if 
transparent  specimens  are  required. 

As  the  mountings  in  chloride  of  calcium  will  be 
some  days  in  hand,  unless  the  air-pump  is  used, 
prepare  portions  of  cotton  and  flax,  on  slides,  with 
turpentine,  which  will  render  the  fibres  transparent ; 
and  examine  with  a  power  of  not  less  than  C4 
(Oi  will  be  better),  with  polarised  light,  usipg  achro- 


Manipulation. _ { CB5y,§1,  ^0WS' 

matic  condenser  and  eye-piece  analyser  (vol.  xxi., 
p.  8).  If  the  condenser  is  not  accessible,  the 
intensity  of  the  illumination  maybe  greatly  increased 
by  concentrating  the  light’  of  the  lamp  on  the 
concave  mirror  with  the  condensing-lens. 

The  cotton  will  display  more  or  less  colour,  indicating 
doubly-refraCtive  properties,  b/ut  no  very  marked 
structural  peculiarities.  The  flax  will  show  a  vast 
amount  of  structure.  The  transverse  markings  seen  by 
reflected  light  will  become  more  conspicuous,  and 
other  markings  of  a  more  or  less  spiral  nature  will, 
with  proper  adjustment  of  the  selenites  (vol.  xxi., 
p.  9),  be  rendered  visible.  These  consist  of 
thickenings  of  the  cell  wall,  known  as  secondary 
deposits,  and  are  easily  seen  by  polarised  light, 
owing  to  their  doubly-refraCtive  power  differing  from 
that  of  the  thinner  portions  of  the  tissue;  while,  by 
ordinary  transmitted  light,  they  would  have  been 
nearly  invisible,  owing  to  their  transparency.  It  is 
much  easier  to  distinguish  the  fibres  of  cotton  and 
flax  in  a  mixed  fabric  by  observations  with  polarised 
light  than  by  any  other  means.  A  power  of  Oi  is 
quite  sufficient  when  merely  the  presence  of  cotton 
on  flax  has  to  be  determined. 

A  careful  series  of  observations  on  liber  cells  is 
much  wanted.  At  present,  it  is  difficult  to  distinguish 
between  flax  and  hemp,  and  other  fibres  of  the  same 
class,  so  that  they  might  be  detected  with  certainty 
in  mixed  fabrics.  The  chief  impediment  consists  in 
the  very  close  resemblance  of  all  these  fibres  to  each 
other.  It  is,  in  general,  much  easier  to  distinguish 
them  in  mass,  by  various  peculiarities  of  colour, 
texture,  See.,  than  by  the  most  careful  microscopical 
examination  of  single  fibres. 

The  aCtion  of  dyes  might  reveal  some  peculiarities 
connected  with  these  tissues.  Experiments  on  cotton 
have  been  tried  by  Mr.  W.  Crum,  of  Manchester. 
Transverse  sections*  have  been  examined  by  a  Conti¬ 
nental  observer,  and,  although  somewhat  difficult  to 
obtain,  might  be  studied  with  advantage.  The 
whole  subjeCt  is  much  in  need  of  investigation. 

Woody  fibres  are  used  occasionally  for  purposes 
of  adulteration  ;  an  instance  is  mentioned  under 
silk.  A  curious  case  came  under  the  author’s  notice, 
in  which  cotton  wick,  intended  for  the  manufacture 
of  composite  candles,  was  adulterated  with  a  small 
quantity  (about  5  per  cent)  of  some  undetermined 
liber  fibre.  Trivial  as  was  the  amount  of  this  ad¬ 
mixture,  it  entirely  unfitted  the  wick  for  the  purpose 
for  which  it  was  intended,  causing  it  to  remain 
unconsumed,  and  accumulate,  instead  of  bending 
over  to  the  outer  part  of  the  flame,  and  burning 
away. 

For  account  of  liber  cells,  see — Bentley’s  “  Manual 
of  Botany,”  p.  30;  article,  Liber,  “Micrographic 
Dictionary,”  p.  417  ;  Science  Gossip,  vol.  ii.,  p.  10. 

(To  be  continued.) 


Andersonian  University. — We  believe  that  Dr. 
Clark,  assistant  to  the  late  Dr.  Penny,  who  delivered 
the  remainder  of  the  winter  course  of  lectures  on 
Chemistry  after  that  gentleman’s  death,  has  been  ap¬ 
pointed  to  deliver  the  summer  course ;  pending  per¬ 
manent  arrangements  consequent  upon  the  proposal 
of  the  President,  Mr.  Young,  to  endow  a  chair  of 
technical  chemistry. 


*  Fibres,  hairs,  and  other  long  thin  substances  of  which  sedtions 
are  required  should  be  made  up  into  bundles  with  weak  glue,  and  cut 
into  thin  slices  with  a  sharp  razor  ;  the  sedtions  can  be  liberated  bjj 
dissolving  the  gelatine  in  hot  water. 
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CHEMICAL  SOCIETY. 
Anniversary  Meeting ,  March  30 th,  1870. 


Dr.  A.  W.  Williamson,  F.R.S.,  &c.,  President,  in  the 

Chair. 


The  following  Officers  have  been  eledted  for  the  ensuing 
year  : — 

President — A.  W.  Williamson,  Ph.D.,  F.R.S. 

Vice-P residents  who  have  filled  the  office  of  President — 
Sir  B.  C.  Brodie,  F.R.S. ;  Warren  De  la  Rue,  Ph.D., 
F.R.S. ;  A.  W.  Hofmann,  D.C.L.,  F.R.S.;  W.  A.  Miller, 
M.D.,  D.C.L.,  F.R.S. ;  Lyon  Playfair,  Ph.D.,  C.B., 
F.R.S. ;  Col.  P.  Yorke,  F.R.S. 

Vice-Presidents—].  H.  Gilbert,  Ph.D.,  F.R.S.  ;  E. 
Frankland,  Ph.D.,  F.R.S.;  A.  Mattheissen,  Ph.D.,  F.R.S.; 
H.  M.  Noad,  Ph.D.,  F.R.S.;  W.  Odling,  M.B.,  F.R.S.; 
T.  Redwood,  Ph.D. 

Secretaries — A.  Vernon  Harcourt,  M.A.,  F.R.S.;  W.  H. 
Perkin,  F.R.S. 

Foreign  Secretary — H.  Muller,  Ph.D.,  F.R.S. 

Treasurer — F.  A.  Abel,  F.R.S. 

Ordinary  Members  of  the  Council — E.  Atkinson,  Ph.D. ; 
H.  Bassett;  E.  T.  Chapman  ;  F.  Field,  F.R.S'. ;  David 
Forbes,  F.R.S.;  M.  Holzmann,  Ph.D.;  E.  J.  Mills,  D. Sc. ; 
W.  J.  Russell,  Ph.D;  Maxwell  Simpson,  Ph.D.,  F.R.S. ; 
R.  Angus  Smith,  Ph.D.,  F.R.S.;  John  Tyndall,  LL.D., 
F.R.S.;  A.  Voelcker,  Ph.D. 

After  having  communicated  to  the  Fellows  the  above 
list,  the  President  delivered  the  following  address  : — 

Gentlemen, — On  behalf  of  the  Council,  I  feel  very  great 
pleasure  in  congratulating  you  on  the  rapidly-increasing 
usefulness  and  prosperity  of  our  Society. 

The  most  interesting  incident  in  the  history  of  the  past 
year  has  been  the  delivery  by  M.  Dumas  of  the  Inaugural 
Faraday  Ledture.  It  was  indeed  an  impressive  tribute  to 
the  memory  of  our  great  countryman  which  was  paid  by 
that  noble  veteran  of  science,  and  one  of  which  the  record 
ought  to  occupy  a  place  of  honour  in  our  Journal.  We 
still  hope  to  receive  from  M.  Dumas  a  manuscript  of  his 
classical  discourse. 

The  Council  have  had  the  pleasure  of  accepting  the 
offer  of  a  munificent  donation  of  palladium  from  Messrs. 
Johnson  and  Matthey,  to  be  used  for  the  preparation  of 
the  first  ten  Faraday  medals. 

Your  Council  have  felt  it  to  be  of  considerable  im¬ 
portance  to  give  greater  publicity  to  the  proceedings  of 
the  Society,  and  they  have  accordingly  made  provisional 
arrangements  for  the  preparation  of  abstradts  of  the 
papers,  and,  in  some  cases,  of  the  discussions,  for  trans¬ 
mission  to  such  papers  as  desire  to  publish  them.  These 
abstradts  already  appear  in  several  papers,  and  are  read 
with  interest. 

At  the  time  of  the  last  Anniversary  Meeting,  the  Society 
numbered  522  Fellows.  Since  that  time,  41  new  Fellows 
have  been  eledted,  and  have  paid  their  admission-fees. 
On  the  other  hand,  six  Fellows  have  been  removed  for 
non-payment  of  fees,  one  Member  (Mr.  A.  W.  Gillman) 
has  withdrawn  from  the  Society,  and  we  have  lost  five  by 
death.  The  present  number  of  Fellows  is  accordingly 
551; 

The  number  of  Foreign  Members  at  the  time  of  our 
last  Anniversary  Meeting  was  thirty-eight,  but  of  these 
we  have  to  deplore  the  death  of  two,  viz.,  Dr.  Otto  Linnd 
Erdmann,  Leipzig,  and  Dr.  Joseph  Redtenbacher,  Vienna; 
so  that  we  now  count  only  thirty-six  Foreign  Members. 

The  names  of  the  Fellows  who  have  died  during  the 
past  year  are  : — Thomas  Graham,  Sept.  16th  ;  T.  Penny 
Nov.  22nd;  A.  B.  Northcote,  Dec.  28th;  E.  N.  Brayley, 
Feb.  ;  and  I  have  this  morning  received  intelligence  of 
the  death  of  Julian  Courtauld  and  T.  L.  Wheeler. 
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Thomas  Graham  died  September  16th,  at  his  house, 
4,  Gordon  Square. 

From  an  early  age,  Graham’s  one  great  objedt  of  life 
was  the  discovery  of  new  truths,  and  he  appreciated  so 
fully  the  value  of  such  work  that  he  resolved  to  make  any 
personal  sacrifices  which  might  be  needed  for  its  sake. 
And  nobly  he  kept  his  resolution;  for,  at  an  early  stage  of 
his  career,  he  endured,  for  the  sake  of  pursuing  chemistry, 
privations  and  sufferings  so  severe  that  they  are  believed 
to  have  permanently  injured  his  constitution  ;  and,  at  its 
very  end,  long  after  he  had  attained  a  world-wide  reputa¬ 
tion,  when  his  delicate  frame  sorely  needed  the  repose 
which  was  at  his  command,  he  continued  to  labour  even 
more  effectively  than  before,  and  to  enrich  science  with 
new  discoveries. 

It  might  be  difficult  to  find  in  history  a  charadter  so 
perfedt  in  its  noble  simplicity  and  elevation. 

Graham  was  born  at  Glasgow,  on  December  21st, 
1805,  the  eldest  of  a  family  of  seven,  of  whom  only  one 
survives. 

He  went  to  the  English  Preparatory  School  at  Glasgow 
in  1811,  and  was  there  under  the  care  of  Dr.  Angus.  In 
the  year  1814,  he  was  removed  to  the  High  School,  where, 
for  four  years,  his  studies  (which  included  the  Latin 
language)  were  diredted  by  Dr.  Dymock,  and  subsequently 
for  one  year  by  the  Redtor,  Dr.  Chrystal,  under  whom 
he  studied  Greek.  It  is  said  that  during  these  five  years 
he  was  not  once  absent  at  school-time.  In  1819,  he 
commenced  attendance  in  the  University  classes  in 
Glasgow. 

Thomas  Thomson  then  occupied  the  Chair  of  Chemistry, 
and  young  Graham  benefitted  by  his  instrudlion,  as,  also, 
by  that  of  Dr.  Meikleham,  the  Professor  of  Natural 
Philosophy. 

By  this  time  he  had  already  acquired  a  strong  taste  for 
experimental  science,  and  formed  a  wish  to  devote  him¬ 
self  to  chemistry.  His  father,  an  able  and  successful 
manufadturer,  had  formed  different  views  for  his  future 
career,  and  wished  him  to  become  a  minister  of  the  Scotch 
Church.  It  is  hardly  to  be  wondered  at  that  the  father 
should  not  have  seen  in  the  prosecution  of  science  much 
scope  for  an  honourable  or  advantageous  career ;  but 
young  Graham  had  already  seen  something  of  the  means 
afforded  by  experimental  science  of  getting  knowledge 
from  the  fountain-head — from  Nature  herself.  He  felt 
the  need  of  more  such  knowledge  to  mankind,  and  his 
scheme  of  life  was  formed  accordingly. 

After  taking  the  degree  of  M.A.  at  Glasgow,  he  con¬ 
tinued  his  studies  for  two  years  at  Edinburgh,  and  there 
studied  under  Dr.  Hope,  and  enjoyed  the  friendship  of 
Professor  Leslie.  On  his  return  to  Glasgow,  he  taught 
mathematics  for  some  time,  at  the  suggestion  and  under 
the  patronage  of  Dr.  Meikleham,  and  subsequently  opened 
a  laboratory,  in  Portland  Street,  Glasgow,  where  he 
taught  chemistry.  It  is  probable  that  some  of  the  severest 
trials  of  his  life  occurred  at  about  this  period. 

While  absent  from  Glasgow,  he  was  in  the  habit  of 
writing  regularly  and  at  great  length  to  his  mother;  and, 
from  the  tenour  of  these  letters,  it  is  easy  to  see  what  that 
mother  must  have  been  to  him.  A  writer  on  the  social 
position  of  women  has  described  the  feelings  of  boys 
towards  their  mothers  as  scarcely  amounting  to  respedt ! 
Young  Graham’s  mother  seems  to  have  been  his  guardian- 
angel,  sympathising  with  his  hopes  and  his  sorrows  ;  and 
certainly  his  feelings  towards  her  would  have  been  very  in¬ 
adequately  described  by  that  frigid  word.  While  studying 
at  Edinburgh,  he  earned,  for  the  first  time  in  his  life, 
some  money,  by  literary  work,  and  the  whole  sum  (;£6) 
was  expended  in  presents  to  his  mother  and  sisters. 

In  1829,  he  was  appointed  Ledturer  on  Chemistry  at 
the  Mechanics’  Institution,  Glasgow,  in  place  of  Dr. 
Clarke  ;  but  the  decisive  step  of  his  life  was  in  the  sub¬ 
sequent  year.  It  was  in  1830  that  he  was  appointed 
Professor  of  Chemistry  at  the  Andersonian  University, 
Glasgow;  and  it  is  said  that  his  mother,  who  was  on  her 
deathbed,  lived  to  hear  the  glad  tidings  of  his  appointment. 
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He  was  now  more  favourably  circumstanced  for  experi¬ 
mental  labours  ;  and  we  find  that  the  seven  years  spent  at 
the  Andersonian  University  were  years  of  great  activity. 

In  the  beginning  of  the  year  1837  died  Edward  Turner, 
Professor  of  Chemistry  in  the  newly-founded  London 
University,  now  called  University  College,  London. 
Thomas  Graham  was  the  successful  candidate  for  the 
vacant  chair,  and  in  August  of  the  same  year  we  find  him 
already  settled  in  the  great  metropolis.  It  was  only  now 
that  the  young  philosopher  found  adequate  scope  for 
his  abilities.  Young  men  thirsting  for  knowledge  crowded 
to  his  lectures,  and  in  those  lectures  he  explained  the 
principles  of  chemical  science  with  an  exactness  and 
clearness  never  before  attained.  The  success  of  these 
ledtures  was  not  due  to  eloquence,  nor  to  any  smoothness 
of  didtion,  for  all  such  matters  Graham  usually  negledted 
to  a  degree  which  in  an  ordinary  person  would  hardly 
have  been  excused.  He  had  a  truly  philosophical  method, 
which  carried  away  the  listener  with  irresistible  force, — 
the  same  exadtness  of  thought,  the  same  logical  arrange¬ 
ment  of  matter — in  a  word,  the  same  purely  scientific 
mind  which  pervades  his  work  “The  Elements  of 
Chemistry.”  That  work  which  immediately  made  its 
author’s  name  known  in  all  parts  of  the  world  is  too  well 
known  to  the  Fellows  of  the  Chemical  Society  for  it  to 
be  necessary  to  speak  here  of  its  great  merits.  I  will 
merely  allude  to  the  successive  editions  which  have  ap¬ 
peared  in  England,  the  numerous  reprints  scattered  about 
America,  and  the  translations  published  in  many 
languages.  In  Germany,  the  excellent  edition  of  Fr.  Tub 
Otto  is  still  the  most  extensively  used  and  the  most 
valued  book  of  chemical  instrudtion. 

Of  Graham’s  investigations  that  on  the  phosphates  is 
remarkable  in  many  ways.  It  was  known  that  solutions 
of  phosphoric  acid  in  water  vary  in  their  properties  ;  and 
chemists  were  satisfied  with  giving  a  name  to  the  changes 
without  investigating  their  nature.  These  solutions 
contained  phosphoric  acid  and  water,  and  were  assumed 
to  have  like  composition.  They  were  accordingly  called 
isomeric.  Graham  observed  that  they  differ  from  one 
another  in  the  proportion  of  water  combined  with  the 
acid,  and  constitute  in  reality  different  compounds. 

He  knew  that  water  combines  with  acids  as  other  bases 
do,  and  he  showed  that  the  various  compounds  of 
phosphoric  acid  and  water  constitute  distindt  salts,  each 
of  which  admits  of  its  hydrogen  being  replaced  by  other 
metals  without  disturbance  of  what  we  should  now  call 
the  type.  Thus,  to  use  our  present  notation,  the  three 
hydrates  P04H3,  P207H4,  P03H,  correspond  to  the 
following  proportions  of  acid  and  water  : — 

P2O5  +  3H2O  =  2P04H3 
P205  +  2H20  =  P207H4 
P205+  H20  =  2P03H 

Graham  observed  that  the  hydrate  P04H3  is  constituted 
like  a  salt,  inasmuch  as  its  hydrogen  can  be  replaced  atom 
for  atom  by  other  metals,  like  sodium,  potassium,  &c., 
forming  such  compounds  as  P04NaH2,  P04Na2H,  &c. 

In  order  to  appreciate  duly  the  powers  of  mind  of  the 
author  of  this  admirable  research,  we  ought  to  compare 
his  methods  of  reasoning  with  those  generally  prevalent 
among  contemporary  chemists,  and,  on  the  other  hand, 
with  the  methods  of  to-day.  One  would  fancy  that 
Graham  had  been  acquainted  with  the  modern  dodtrines 
of  types  and  of  polybasic  acids,  so  clearly  does  he 
describe  the  chemical  changes  in  matter-of-fadl  language, 
and  so  consistently  does  he  classify  the  compounds  by 
their  analogies.  At  that  early  period  we  find  Graham 
considering  hydrogen,  in  various  salts,  as  a  basylous 
metal ;  an  idea  which,  in  spite  of  its  undeniable  truth, 
some  chemists  of  the  present  day  have  not  fully  realised. 

Amongst  minor  chemical  researches,  may  be  mentioned 
a  series  of  experiments  on  the  slow  oxidation  of 
phosphorus  by  atmospheric  air.  He  discovered  that 
this  process  (and  the  faint  light  which  accompanies  it)  is 
arrested  by  the  presence  in  the  air  of  a  trace  of  olefiant 
gas,  i-45oth  of  the  volume  of  the  air  being  sufficient  for 
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the  purpose.  Still  smaller  proportions  of  some  other 
vapours  were  found  capable  of  producing  this  same  effedt ; 
spirits  of  turpentine  being  particularly  remarkable,  as  less 
than  a  quarter  of  a  thousandth  of  its  vapour  with  air 
was  found  sufficient  to  prevent  the  slow  oxidation  of 
phosphorus. 

On  another  occasion  Graham  investigated  phos- 
phuretted  hydrogen,  and  made  some  remarkable  observa- 
vations  concerning  the  conditions  of  the  formation  of  the 
spontaneously  inflammable  gas.  One  of  these  deserves 
especial  notice  in  connedtion  with  the  adtion  of  olefiant 
gas,  and  in  preventing  the  oxidation  of  phosphorus.  He 
found  that  phosphuretted  hydrogen  is  rendered  sponta¬ 
neously  inflammable  by  the  admixture  of  a  very  small 
proportion  of  an  oxide  of  nitrogen,  probably  nitrous  acid. 

One  of  the  most  obscure  classes  of  combinations  are 
those  which  waterforms  with  various  salts.  These  bodies 
are  charadterised  by  the  chief  peculiarities  which  belong 
to  definite  chemical  compounds;  but  chemists  are,  as  yet, 
unable  to  explain  them. 

Water  so  combined  is  called  water  of  crystallisation, 
and  is  said  to  be  physically,  not  chemically,  combined.  A 
very  convenient  way  of  getting  rid  of  a  difficulty,  by 
passing  it  on  to  our  neighbours. 

Graham  examined  the  proportion  of  such  water  of 
crystallisation  in  a  considerable  number  of  salts,  and  he 
moreover  examined  the  properties  which  it  has  when  so 
combined.  He  found  that  some  of  the  water  in  an  im¬ 
portant  class  of  sulphates  is  held  far  more  firmly  than  the 
remainder,  and  with  force  equal  to  that  with  which  water 
is  held  in  various  chemical  compounds.  He  showed  that 
such  firmly  combined  water  can  be  replaced  by  salts  in  a 
definite  chemical  proportion.  In  fadt,  he  got  fairly  hold 
of  the  subjedt  by  chemical  methods,  and  laid  the  foundation 
for  an  explanation  of  it. 

He  discovered  and  examined  compounds  of  alcohol  with 
salts,  and  derived  from  them  valuable  evidence  of  the 
analogy  between  alcohol  and  water. 

On  a  later  occasion  he  made  a  series  of  important  ex¬ 
periments  upon  the  transformation  of  alcohol  into  ether 
and  water,  by  the  adtion  of  hydric  sulphate.  Liebig  had 
endeavoured  to  explain  the  formation  of  ether  in  this 
process,  by  representing  it  as  due  to  the  decomposition  at  a 
high  temperature  of  a  compound  of  ether  previously 
formed  at  a  lower  temperature;  such  decomposition  being 
due  to  the  increased  tension  of  the  vapour  of  ether  at  the 
higher  temperature. 

Graham  justly  argued  that  if  the  decomposition  were 
due  to  the  tension  of  ether  vapour,  it  would  not  take 
place,  and  ether  would  not  be  formed,  if  the  tension 
were  not  allowed  to  exert  itself.  He  heated  the  materials 
in  a  closed  tube,  and  proved  that  ether  was  formed, 
although  the  tension  of  its  vapour  was  counteradted  by  the 
pressure  thus  obtained. 

The  line  of  research  which  occupied  most  of  his  atten¬ 
tion,  and  in  which  his  results  were,  perhaps,  the  most  im¬ 
portant,  was  that  of  diffusion;  and  it  would  be  difficult 
to  over-estimate  the  importance  to  molecular  chemistry 
of  his  measurements  of  the  relative  velocities  of  these 
spontaneous  motions  of  particles  of  matter,  whether  in 
the  state  of  gas  or  in  the  liquid  state. 

It  was  known  that  one  part  by  weight  of  hydrogen 
occupies  the  same  volume  as  sixteen  parts  by  weight  of 
oxygen  when  measured  at  like  temperature  and  under 
like  pressure.  Chemical  investigations  prove  that  these 
equal  volumes  of  the  two  gases  contain  the  same  number 
of  atoms.  We  also  know  that  the  atoms  in  such  a  gas 
are  in  rapid  motion,  and  resist  the  pressure  to  which  the 
gas  is  at  any  particular  time  exposed,  by  striking  against 
the  surface  which  presses  them  together  with  force  equal 
to  that  which  presses  them  together. 

Thus  a  given  volume  of  hydrogen  is  maintained  against 
the  atmospheric  pressure  by  an  energy  of  atomic  motion, 
equal  to  that  of  the  same  volume  of  oxygen.  Each  atom 
of  hydrogen  accordingly  exerts  a  mechanical  energy  equal 
to  that  of  each  atom  of  oxygen ;  but  we  have  seen  that 
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the  hydrogen  atom  is  much  lighter  than  the  oxygen  atom, 
and  accordingly  it  must  move  with  much  greater  velocity 
than  the  oxygen  atom. 

Now  Graham  allowed  hydrogen  to  escape  through  a 
very  small  hole  in  a  plate  of  platinum  ;  and  allowed 
oxygen  to  escape  under  similar  circumstances.  He  found 
that  each  hydrogen  atom  moves  out  four  times  as  fast  as 
each  oxygen  atom.  His  experiments  were  so  arranged  as 
to  enable  him  to  measure  the  relative  velocities  of  certain 
motions  of  the  atoms — motions  not  imparted  to  them  by 
any  peculiar  or  unnatural  conditions,  but  belonging  to 
them  of  necessity  in  their  natural  state.  He  found, 
moreover,  that  heat  increases  the  velocity  of  these  atomic 
motions,  whilst  increasing  the  force  with  which  a  given 
weight  of  the  gas  resists  the  atmospheric  pressure. 

He  remained  at  University  College  till  the  year  1855, 
when  he  was  appointed  Master  of  the  Mint,  an  office 
which  Sir  John  Herschel  had  recently  resigned.  His 
illustrious  friend,  Hofmann,  from  whom  I  have  already 
freely  quoted,  shall  tell  how  he  discharged  these  re¬ 
sponsible  duties. 

“  It  would  be  difficult  to  picture  the  extensive  adivity 
which  Graham  exercised  in  the  high  office  entrusted  to 
him.  The  new  Master  of  the  Mint  showed  a  circumspec¬ 
tion,  a  mastery  of  details,  an  amount  of  industry  and 
energy,  and  when  occasion  required  an  impartial  severity, 
which  astonished  every  one — more  especially  some  of 
the  officials  of  the  Mint.  Such  requirements  had  not 
hitherto  been  made,  nor  such  control  exercised.  •  A 
strong  resistance  was  made  to  the  plans  of  innovation  and 
alteration  of  the  new  Master.”  The  author  of  these  lines, 
Hofmann,  at  that  time  held  an  office  in  connection  with 
the  Mint,  and  was,  therefore,  witness  of  Graham’s 
struggles  in  his  new  position.  “  It  was  years  before  he 
gained  a  complete  victory,  and  before  lie  was  able  to 
return  to  his  favourite  study.  But  at  last  this  longed  for 
period  came,  and  a  series  of  happy  years  followed.  Not 
an  instant  was  lost.  A  convenient  laboratory  was  fitted 
up  in  the  official  residence  of  the  Master  of  the  Mint, 
whose  handsome  rooms  the  simple  and  independent  man 
never  occupied,  and  there  his  old  labours  were  resumed 
with  greater  zeal  than  ever.  Some  of  Graham’s  most 
beautiful  researches  date  from  this  period.  They 
sprang  from  the  pure  love  of  science.  Graham  needed 
to  earn  no  name  or  position.  Both  had  long  been  his  un¬ 
disputed  property.  But  the  same  earnest  desire  to  study 
nature  which  in  early  youth  had  induced  him  to  bear 
without  murmurs  the  greatest  privations  and  the  bitterest 
sorrows,  still  animated  him  and  armed  him  against  the 
new  dangers  which  threatened  his  scientific  labours  from 
the  splendour  of  his  official  position  and  the  distraCtions 
which  it  entailed  on  him.” 

The  study  of  the  condensation  of  gases  by  solids,  and 
the  combination  of  soluble  compounds  with  membranes, 
led  him  to  discoveries  which  are  likely  to  be  of  great 
value  to  physiologists  in  explaining  processes  of  absorption 
and  secretion. 

Thus  he  found  that  oxygen  is  absorbed  to  a  greater 
extent  than  nitrogen  by  caoutchouc,  and  that  when  a 
bag  made  of  a  thin  membrane  of  this  substance  is 
exhausted  by  means  of  a  good  air-pump,  the  oxygen  and 
nitrogen  diffuse  through  it  (probably  as  condensed  liquids), 
and  evaporate  inside  the  bag  in  different  proportions  from 
those  in  which  they  are  present  in  air;  the  oxygen  rising 
to  over  40  per  cent  of  the  diffused  air.  Again,  a  mixture  of 
hydrogen  and  oxygen  was  separated  almost  completely  by 
the  adion  of  palladium,  which  condensed  the  hydrogen 
in  very  large  quantity,  and  the  oxygen  very  slightly. 

Perhaps  the  most  remarkable  substances  discovered  in 
the  course  of  his  experiments  on  diffusion  were  the 
soluble  modifications  of  tungstic  and  molybdic  acids, 
ferric  oxide,  &c.,  and  the  process  by  which  these  bodies 
were  obtained  was,  perhaps,  the  most  instructive  part  of 
the  result ;  proving,  as  it  does,  that  in  their  salts,  these 
bodies  have  properties  different  from  those  which  they 
normally  possess  in  the  free  state  ;  and  retain  them  when 


the  other  constituent  is  removed  by  a  sufficiently  gentle 
process. 

Another  remarkable  fad  which  bears  on  a  most  im¬ 
portant  theory,  is  the  separation  effeded  by  Graham  of 
potassic  hydrate  and  hydric  sulphate,  by  diffusion  of 
potassic  sulphate  in  aqueous  solution — a  fad  which 
requires  us  to  admit  that  the  solution  of  the  salt  in  water 
contains  those  produds  mixed  with  one  another  ;  just  as 
much  as  the  experiment  of  diffusing  air  through  a  porous 
clay  pipe,  and  getting  its  constituent  in  a  different  pro¬ 
portion  from  that  of  the  original  air,  proved  that  air  is 
a  mixture  and  not  a  compound  of  the  two  gases. 

The  phenomena  of  the  diffusion  of  gases  and  liquids  do 
not  astonish  us  by  their  brilliancy  and  variety  ;  but  the 
immense  importance  of  this  region  of  experimental  science 
dawns  upon  us  when  we  remember  that  there  is  no  so- 
called  vital  process  which  cannot  ultimately  be  referred 
to  a  chemical  process,  that  more  or  less  intense  chemical 
adion  takes  place  at  all  points  of  the  frame  of  animals 
and  plants,  and  that  an  essential  condition  of  this  adion, 
and  of  life  itself,  is  the  carrying  to  and  fro  of  materials, 
not  only  by  muscular  and  ciliary  adion,  but  in  a  more 
intimate  measure  by  diffusion. 

In  many  of  his  ideas  Graham  was  in  advance  of  his 
contemporaries,  and  it  might  be  difficult  to  find  a  chemist 
who  has  dealt  more  cautiously  with  general  questions  and 
delicate  experimental  operations, — or  one  whose  results, 
in  each  diredion  in  which  he  has  worked,  may  more 
safely  be  expeded  to  stand  the  test  of  future  in¬ 
vestigations. 

The  proceedings  of  the  meeting  terminated  with  a  vote 
of  thanks  to  the  President  for  the  able  and  effedive 
manner  in  which  he  had  discharged  his  official  duties 
during  the  past  year. 
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The  following  extrad  of  a  letter,  dated  March  21st,  1870, 
from  Sir  W.  Thomson,  D.C.L.,  F.R.S.,  Hon.  Member  of 
the  Society,  to  the  President,  was  read: — 

I  have  now,  at  last,  got  into  good  working-order  mea¬ 
surements  of  eledrostatic  capacity  (which,  perhaps,  you 
may  remember  I  was  working  on  the  first  time  you  ever 
came  to  see  me,  and  more  or  less  almost  ever  since).  I 
have  two  students  of  last  year,  junior  assistants  in  my 
laboratory,  measuring  eledrostatic  capacities  of  con¬ 
densers,  and  variations  of  specific  indudive  capacities  of 
resistance,  with  sensibility  of  i-ioth  per  cent,  and  with 
constancy,  in  spite  of  accidental  variations,  generally 
within  £  or  £  per  cent. 

My  occupation  on  the  kinetic  theory  of  gases  has  led 
me,  at  last,  to  come  to  definite  terms  as  to  the  size  of 
molecules.  Ever  since  about  the  first  year  of  my  Pro¬ 
fessorship,  I  have  taught  my  students  that  Cauchy  s 
theory  of  dispersion  proves  heterogeneousness,  or  molecu¬ 
lar  strudure,  to  become  sensible  in  contiguous  portions 
of  glass  or  water  of  dimensions  moderately  small  in  com¬ 
parison  with  the  wave-lengths  of  ordinary  light.  I  have 
spoken  to  you  also,  I  think,  of  the  argument  deducible 
from  the  contad-eledricity  of  metals,  lhis,  I  now  find, 
proves  a  limit  to  the  dimensions  of  the  molecules  in 
metals  quite  corresponding  to  that  established  for  trans¬ 
parent  solids  and  liquids  by  the  dynamics  of  dispersion. 
In  experiments  made  about  ten  years  ago,  of  which  a 
slight  sketch  is  published  in  the  Proceedings  of  the 
Literary  and  Philosophical  Society  of  Manchester ,  I  found 
that  a  plate  of  zinc  and  a  plate  of  copper,  kept  in  metallic 
1  connedion  with  one  another  (by  a  fine  wire  or  otherwise), 
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a&  electrically  upon  electrified  bodies  in  their  neighbour¬ 
hood,  and  upon  one  another,  as  they  would  if  they  were 
of  the  same  metal  and  kept  at  a  difference  of  potentials 
equal  to  about  three-quarters  of  that  produced  by  a  single 
cell  of  Daniell’s.  Hence,  and  from  my  measurement  of  the 
electrostatic  effects  of  a  Daniell’s  battery,  published  in  the 
Proceedings  of  the  Royal  Society  for  February  and  April, 
i860,  I  find  that  plates  of  zinc  and  copper,  held  parallel 
to  one  another  at  any  distance  (D)  apart  which  is  a  small 
fraction  of  the  linear  dimensions  of  their  opposed  surfaces, 
and  kept  in  metallic  communication  with  one  another, 
exercise  a  mutual  attraction  equal  to — 

A  .  , 

2  X  10- 10  x  -  grms.  weight. 

p)  2  D  D 

Hence,  if  they  were  allowed  to  approach  from  any  greater 
distance  (D')  to  the  distance  D,  the  work  done  by  their 
mutual  attraction  is— 

ywpy _ pw 

2  X  io-10  x — -  -  centimetre  grms. ; 


which,  if  D  is  very  small  in  comparison  with  D',  is  very 
approximately  equal  to — 

A 

2  x  io-10  x  - 


Now,  suppose  a  pile  to  be  made  of  a  great  number 
(N  +  i)  of  very  thin  plates  alternately  of  zinc  and  copper, 
kept  in  metallic  connection  while  they  are  brought  towards 
one  another.  Let  their  positions  in  the  pile  be  parallel, 
with  narrow  spaces  intervening.  For  simplicity,  let  the 
thickness  of  each  metal  plate  and  intervening  space  be  D. 
The  whole  work  done  will  be — 

■NT  A 

2  X  10-  1  0  X  N  — 

D 


The  whole  mass  of  the  pile,  if  we  negleCt  that  of  one  of 
the  end  plates,  is  NADp,  where  p  denotes  the  mean  of 
the  densities  of  zinc  and  copper.  Hence,  if  h  be  the 
height  to  which  the  whole  mass  must  be  raised  against  a 
constant  force  equal  to  its  weight  at  the  earth’s  surface, 
to  do  the  same  amount  of  work,  we  have — 

A 

NAD ph  =  2  x  10- 10  x  N- 

which  gives — 


7  2  x  10- 10 

h  =  - - - 

pD2 

or,  as  p  =  8,  nearly  enough  for  the  present  rough  estimate, 


Hence,  if— 


(200000D)2' 

D  =  1-200, oooth  centimetre, 
h  —  1  centimetre. 


The  amount  of  energy  thus  calculated  is  not  so  great  as 
to  afford  any  argument  against  the  conclusion  which 
general  knowledge  of  divisibility,  eleCtric  conductivity, 
and  other  properties  of  matter,  indicates  as  probable — 
that,  down  to  thicknesses  of  1-200, oooth  of  a  centimetre 
for  the  metal  plates  and  intervening  spaces,  the  contaCt 
electrification,  and  the  attraction  due  to  it,  follow  with 
but  little,  if  any,  sensible  deviation  the  laws  proved  by 
experiment  for  plates  of  measurable  thickness  with 
measurable  intervals  between  them.  But,  let  D  be 
1-200, 000, oooth  of  a  centimetre  :  if  the  preceding  formulse 
were  applicable  to  plates  and  spaces  of  this  degree  of 
thinness,  we  should  have — 

h  =  1,000,000  centimetres,  or  10  kilometres. 

The  thermal  equivalent  of  the  work  thus  represented  is 
about  248  times  the  quantity  of  heat  required  to  warm 
the  whole  mass  (composed  of  equal  masses  of  zinc  and 
copper)  by  i°  C.  This  is  probably  much  more  than  the 
whole  heat  of  combination  of  equal  masses  of  zinc  and 
copper  melted  together;  for  it  is  not  probable  that  the 
compound  metal,  when  dissolved  in  an  acid,  would  show 
anything  approaching  to  so  great  a  deficiency  in  the  heat 


evolved  below  that  evolved  when  the  metallic  constituents 
are  separately  dissolved,*  and  their  solutions  mixed.  But 
the  experiment  should  be  made  Without  any  such  ex¬ 
periment,  however,  we  may  safely  say  that  the  fourfold 
amount  of  energy  indicated  by  the  preceding  formula  for 
a  value  of  D  yet  twice  as  small  is  very  much  greater  than 
any  estimate  which  our  present  knowledge  allows  us  to 
accept  for  the  heat  of  combination  of  zinc  and  copper. 
For  something  much  less  than  the  thermal  equivalent  of 
that  amount  of  energy  would  melt  the  zinc  and  copper; 
and,  therefore,  if  in  combining  they  generated  by  their 
mutual  attraction  any  such  amount  of  energy,  a  mixture 
of  zinc  and  copper  filings  would  rush  into  combination 
(as  the  ingredients  of  gunpowder  do)  on  being  heated 
enough  in  any  small  part  of  the  whole  mass  to  melt 
together  there.  Hence  we  may  infer  that  the  eleCtric  at¬ 
traction  between  metallically-conneCted  plates  of  zinc  and 
copper  of  only  1-400, 000, oooth  of  a  centimetre  thickness, 
at  a  distance  of  only  1-400, 000, oooth  of  a  centimetre 
asunder,  must  be  greatly  less  than  that  calculated  from 
the  magnitude  of  the  force  and  the  law  of  its  variation 
observed  for  plates  of  measurable  thickness,  at  measurable 
distances  asunder.  In  other  words,  plates  of  zinc  and 
copper,  so  thin  as  1-400, 000, oooth  of  a  centimetre,  and 
placed  at  as  short  a  distance  as  1-400, 000, oooth  of  a 
centimetre  from  one  another,  form  a  mixture  closely 
approaching  to  a  molecular  combination,  if,  indeed,  plates 
so  thin  could  be  made  without  splitting  atoms. 

Wishing  to  avoid  complication,  I  have  avoided  hitherto 
noticing  one  important  question  as  to  the  energy  con¬ 
cerned  in  the  eleCtric  attraction  of  metallically-conne&ed 
plates  of  zinc  and  copper.  Is  there  not  a  change  of 
temperature  in  molecularly-thin  strata  of  the  two  metals 
adjoining  to  the  opposed  surfaces,  when  they  are  allowed 
to  approach  one  another,  analogous  to  the  heat  produced 
by  the  condensation  of  a  gas,  the  changes  of  temperature 
produced  by  the  application  of  stresses  to  elastic  solids 
which  you  have  investigated  experimentally,  and  the 
cooling  effedt  I  have  proved  to  be  produced  by  drawing 
out  a  liquid  film  which  I  shall  have  to  notice  particularly 
below  ?  Easy  enough  experiments  on  the  contaCt-eleCtri- 
city  of  metals  will  answer  this  question.  If  the  contaCt- 
difference  diminishes  as  the  temperature  is  raised,  it  will 
follow  from  the  second  law  ot  thermodynamics  (by  reasoning 
precisely  corresponding  with  that  which  I  applied  to  the 
liquid  film  in  my  letters  to  you  of  February  2nd  and 
February  3rd,  1858!)  that  plates  of  the  two  metals,  kept 
in  metallic  communication  and  allowed  to  approach  one 
another,  will  experience  an  elevation  of  temperature  ;  but, 
if  the  contaCt-difference  increases  with  temperature,  the 
effeCt  of  mutual  approach  will  be  a  lowering  of  tempera¬ 
ture.  On  the  former  supposition,  the  diminution  of 
intrinsic  energy  in  quantities  of  zinc  and  copper,  conse¬ 
quent  on  mutual  approach  with  temperature  kept  constant, 
will  be  greater,  and,  on  the  latter  supposition,  less  than 
I  have  estimated  above.  Till  the  requisite  experiments 
are  made,  farther  speculation  on  this  subject  is  profitless; 
but,  whatever  be  the  result,  it  cannot  invalidate  the 
conclusion  that  a  stratum  of  i-20o:ooo,cooth  of  a  centi¬ 
metre  thick  cannot  contain  in  its  thickness  many,  if  so 
much  as  one,  molecular  constituent  of  the  mass. 

Besides  the  two  reasons  for  limiting  the  smallness  of 
atoms  or  molecules  which  I  have  now  stated,  two  others 
are  afforded  by  the  theory  of  capillary  attraction  and 
Clausius’s  and  Maxwell’s  magnificent  working  out  of  the 
kinetic  theory  of  gases. 

In  my  letters  to  you  already  referred  to,  I  showed  that 
the  dynamic  value  of  the  heat  required  to  prevent  a  bubble 
from  cooling  when  stretched  is  rather  more  than  half  the 
work  spent  in  stretching  it.  Hence,  if  we  calculate  the 
work  required  to  stretch  it  to  any  stated  extent,  and 
multiply  the  result  by  g,  we  have  an  estimate,  near  enough 
for  my  present  purpose,  of  the  augmentation  of  energy 

*  Will  you  try  this  experiment  ?  You  would  easily  make  a  good 
thing  of  it. 
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experienced  by  a  liquid  film  when  stretched  and  kept  at  a 
constant  temperature.  Taking  o-o8  of  a  gramme  weight 
per  centimetre  of  breadth  as  the  capillary-tension  of  a 
surface  of  water,  and,  therefore,  o*i6  as  that  of  a  water- 
bubble,  I  calculate  (as  you  may  verify  easily)  that  a 
quantity  of  water,  extended  to  a  thinness  of  1-200, 000, oooth 
of  a  centimetre,  would,  if  its  tension  remained  constant, 
have  more  energy  than  the  same  mass  of  water  in  ordinary 
condition  by  about  1100  times  as  much  as  suffices  to 
warm  it  by  i°  C.  This  is  more  than  enough  (as  Maxwell 
suggested  to  me)  to  drive  the  liquid  into  vapour.  Hence, 
if  a  film  of  1-200, 000, oooth  of  a  centimetre  thick  can 
exist  as  liquid  at  all,  it  is  perfectly  certain  that  there 
cannot  be  many  molecules  in  its  thickness. 

The  argument  from  the  kinetic  theory  of  gases  leads 
me  to  quite  a  similar  conclusion. 


NOTICES  OF  BOOKS. 


First  Report  of  the  Commissioners  Appointed  in  1868  to 

Inquire  into  the  Best  Means  of  Preventing  the  Pollution 

of  Rivers.  ( Mersey  and  Ribble  Basins.)  Vol.  i.  1870.* 

We  have  here  a  folio  volume  of  some  140  pages,  con¬ 
taining,  as  may  be  imagined,  an  enormous  amount  of  con¬ 
densed  useful  and  highly  interesting  information.  The 
work  is  divided  into  two  main  parts — viz.,  River  Pollution 
(sub-divided  into  two  sections— A,  Descriptive;  B,  Reme¬ 
dies)  and  Water  Supply.  The  River  Pollutions  are  classed 
under  two  heads — viz.,  Sewage  and  Manufacturing  Refuse. 
The  chemical  difference  between  polluted  and  unpolluted 
water  is  clearly  defined  as  follows  : — 

“  Absolutely  pure  water  is  not  to  be  found  in  nature. 
Even  at  the  moment  of  its  condensation  in  the  atmosphere 
from  invisible  vapour  to  visible  cloud,  water  absorbs  gases, 
and  becomes  also  contaminated  with  a  fine  dust  which  is 
everywhere  floating  in  the  air.  When  it  falls  to  the  earth 
as  rain,  it  percolates  through  strata,  or  flows  over  surfaces 
more  or  less  soluble,  and  dissolves,  according  to  circum¬ 
stances,  quantities  of  solid  matter  varying  generally  from 
about  3  lbs.  to  50  lbs.  in  100,000  lbs.  of  water.  In  addition 
to  these  inevitable  impurities,  natural  and  unpolluted 
water  is  not  uafrequently  turbid  from  insoluble  substances 
suspended  therein  in  a  finely-divided  condition. 

“  The  following  are  the  chief  characteristics  of  unpol¬ 
luted  water: — It  is  tasteless  and  inodorous,  possesses  a 
neutral  or  faintly  alkaline  reaction,  rarely  contains  in 
ico, 000  lbs.  more  than  £  lb.  of  carbon  and  i-ioth  lb.  of 
nitrogen  in  the  form  of  organic  matter,  and  is  incapable  of 
putrefaction  even  when  kept  for  some  time  in  close  vessels 
at  a  summer  temperature. 

“  Of  the  different  kinds  of  pollution  affecting  rivers, 
animal  organic  matter,  as  it  occurs  in  sewage,  is  that 
which  renders  water  not  only  most  offensive  to  the  senses, 
but  most  likely  to  injure  health,  both  by  its  gaseous 
emanations  and  by  its  deleterious  effects  when  used  as  a 
beverage.  Rivers  so  polluted  frequently  contain  from  1  lb. 
to  more  than  2  lbs.  of  organic  carbon,  and  from  4  lb.  to 
|  lb.  of  organic  nitrogen,  in  100,000  lbs.  Pollution  by 
vegetable  organic  matter,  such  as  that  caused  by  dye  and 
print-works,  stands  next,  as  regards  offensiveness  ;  water 
so  polluted  being  excessively  unpleasant,  not  only  to  the 
sight,  but  also,  in  warm  weather,  to  the  sense  of  smell. 
It  often  contains,  in  100,000  lbs.,  twice  as  much  organic 
carbon  as  is  present  in  water  polluted  by  sewage,  but, 
owing  to  the  comparatively  small  proportion  of  nitrogen 
in  vegetable  substances,  it  rarely  contains  more  than  one- 
third  of  a  pound  of  organic  nitrogen.  Chemical  works 
contribute  chiefly  mineral  impurities,  which  often  com¬ 
municate  to  water  extreme  hardness  and  other  disagree¬ 
able  and  even  poisonous  properties.” 

The  following  is  a  brief  summary  of  the  chemical  re¬ 
searches  instituted  : — 

*The  Commissioners  are  Dr.  Frankland,  F.R.S.,  Sir  William 
Denison,  F.R.S.,  and  Mr.  J.  C.  Morton. 


“  (a.)  The  total  amount  of  solid  matters  present  in 
solution: — The  most  important  constituents  of  these  solid 
matters  are — 

“  1.  Organic  carbon. 

“  2.  Organic  nitrogen. 

“  3.  Ammonia  in  the  form,  chiefly,  of  carbonate  of  am¬ 
monia. 

“4.  Nitrogen  in  the  form  of  salts  of  nitric  acid  and 
nitrous  acid. 

“  5.  Total  combined  nitrogen.— -This  determination 
sums  up  the  whole  of  the  analytical  evidence  against  the 
water,  as  regards  both  past  and  present  organic  contamina¬ 
tion. 

“6.  Chlorine.  The  proportion  of  chlorine  in  water  may 
often  be  used  as  an  indication  of  the  extent  to  which  a 
stream  has  been  contaminated  with  sewage,  as  distin¬ 
guished  from  solid  animal  matters.  The  chlorine  in  river 
water  is  almost  always  combined  with  sodium  as  common 
salt,  which  is  a  large  and  essential  constituent  of  urine, 
and  consequently  of  sewage,  whilst  it  is  present  in  only 
comparatively  minute  quantity  in  solid  manure.  It  is 
scarcely  necessary  to  say,  however,  that  the  determination 
becomes  valueless  for  this  purpose  in  the  neighbourhood 
of  the  sea  and  of  natural  deposits  of  salt — such  as  that 
existing  in  the  valley  of  the  Weaver,  for  instance.  The 
normal  proportion  of  chlorine,  as  common  salt,  existing 
in  this  country  in  waters  which  have  never  been  polluted 
by  excrementitious  matters,  is  about  1  part  in  100,000  of 
water.  Most  of  this  is  probably  carried  from  the  ocean 
to  the  land  through  the  air  as  sea-spray  or  fine  particles 
of  salt ;  for  we  find  that  the  unpolluted  waters  of  an  inland 
country  like  Switzerland  contain  only  about  o-2  part  of 
chlorine  in  100,000  parts. 

“  7.  Hardening  constituents. 

“  (b.)  The  total  amount  of  solid  matters  in  suspension  : — 
In  this  it  is  very  important  to  distinguish  between  organic 
and  mineral  matters.  We  have  therefore  determined — 

“  1.  The  organic  matters  in  suspension. 

“  2.  The  mineral  matters  in  suspension.” 

The  alleged  self-purification  of  polluted  rivers,  a  subjeCt 
of  paramount  importance,  is  treated  of  in  the  following 
terms  : — 

“  At  the  time  the  winter  samples  were  taken,  the  rivers 
were  not  in  a  state  of  putrefaction  ;  any  purification  which 
they  underwent  during  their  progress  towards  the  sea  was, 
therefore,  produced  at  this  time  either  by  the  oxidation  of  the 
polluting  organic  matter  contained  in  the  solution,  or  by  the 
subsidence  of  the  suspended  matters.  It  has  often  been 
stated,  but,  so  far  as  we  know,  without  any  proof,  that  the  or¬ 
ganic  matter  contained  in  sewage  and  other  similar  polluting 
materials  is  rapidly  oxidised  during  the  flow  of  a  river  into 
which  such  materials  are  discharged.  Thus,  it  has  been  as¬ 
serted  (“  Report  of  Royal  Commission  on  Water  Supply,” 
p.  79 ),  that  if  sewage  be  mixed  with  twenty  times  its  volume 
of  river  water,  the  organic  matter  which  it  contains  will  be 
oxidised  and  completely  disappear  whilst  the  river  is  flow¬ 
ing  a  ‘  dozen  miles  or  so.’  We  thought  it  very  undesirable 
that  a  subject  of  such  vital  importance  to  our  inquiry 
should  any  longer  rest  upon  mere  opinion,  and  we  there¬ 
fore  determined  to  submit  it  to  careful  experimental  in¬ 
vestigation.  During  our  winter  visit  to  the  basins  of  the 
Mersey  and  Ribble,  a  very  favourable  opportunity  presented 
itself  for  the  solution  of  this  important  problem.  The 
river  Mersey,  after  receiving  the  drainage  of  many  towns 
and  manufactories  above  the  Stretford  Road  Bridge,  flows 
thence  13  miles,  to  its  junction  with  the  Irwell,  without 
encountering  any  other  material  source  of  impurity, 
although  its  volume  is  somewhat  augmented  by  unpolluted 
affluents.  The  river  Irwell,  after  passing  Manchester,  falls 
overaweiratThrostlenest,  and  runs  11  miles,  to  its  junction 
with  the  Mersey,  without  further  material  pollution,  and 
with  but  very  unimportant  unpolluted  affluents.  Lastly, 
the  river  Darwen,  which  is  greatly  polluted  by  the  sewage 
of  Over  Darwen,  Lower  Darwen,  and  Blackburn,  joins 
the  Blakewater  just  below  the  latter  town,  and  then  flows 
13  miles,  to  near  its  junction  with  the  Ribble  at  Walton- 


164 

le-Dale,  without  any  further  pollution,  although  its 
volume  becomes  more  than  doubled  in  this  part  of  its 
course  by  the  accession  of  the  river  Roddlesworth,  the 
Alum-House  brook,  and  numerous  small  affluents,  all  of 
which  are  unpolluted. 

“  We  took  samples  of  water  at  the  top  and  bottom  of 
the  courses  of  these  rivers  at  the  places  just  indicated, 
viz. — 1.  The  Mersey  at  Stretford  Road  Bridge,  and  again 
just  before  its  junction  with  the  Irwell.  2.  The  Irwell,  as 
it  fell  over  the  weir  at  Throstlenest,  and  again  just  before 
its  junction  with  the  Mersey;  similar  samples  of  this 
river  being  also  taken  in  May  and  June  following. 
3.  The  Darvven,  one-third  of  a  mile  below  its  junction 
with  the  Blakewater,  and  again  50  yards  above  the  bridge 
at  Walton-le-Dale.” 

The  main  result  of  these  experiments  is  summarised  in 
the  following  words  : — 

“  It  is  thus  evident  that,  so  far  from  sewage  mixed  with 
20  times  its  volume  of water  being  oxidised  during  a  flow  of  10 
or  12  miles,  scarcely  two-thirds  of  it  would  be  so  destroyed 
in  a  flow  of  168  miles,  at  the  rate  of  1  mile  per  hour, 
or  after  the  lapse  of  a  week.  But  even  this  result  is 
arrived  at  by  a  series  of  assumptions  which  are  all 
greatly  in  favour  of  the  efficiency  of  the  oxidising  process. 
Thus,  for  instance,  it  is  assumed  that  the  62-3  per  cent  of 
sewage  is  thoroughly  oxidised  and  converted  into  inoffen¬ 
sive  inorganic  matter  ;  but  the  experiments  showed  that, 
in  fact,  no  sewage  whatever  was  so  converted  or  destroyed, 
even  after  the  lapse  of  a  week,  since  the  amount  of  car¬ 
bonic  acid  dissolved  in  the  water  remained  constant  during 
the  whole  period  of  the  experiment ;  whilst,  if  the  sewage 
had  been  converted  into  inorganic  compounds,  the  car¬ 
bonic  acid,  as  one  of  these  compounds,  must  have  increased 
in  quantity. 

“  Thus,  whether  we  examine  the  organic  pollution  of  a 
river  at  different  points  of  its  flow,  or  the  rate  of  dis¬ 
appearance  of  the  organic  matter  of  sewage  when  the 
latter  is  mixed  with  fresh  water  and  violently  agitated  in 
contact  with  air,  or,  finally,  the  rate  at  which  dissolved 
oxygen  disappears  in  water  polluted  with  5  per  cent  of 
sewage,  we  are  led,  in  each  case,  to  the  inevitable  con¬ 
clusion  that  the  oxidation  of  the  organic  matter  in  sewage 
proceeds  with  extreme  slowness,  even  when  the  sewage 
is  mixed  with  a  large  volume  of  unpolluted  water,  and 
that  it  is  impossible  to  say  how  far  such  water  must  flow 
before  the  sewage  matter  becomes  thoroughly  oxidised. 
It  will  be  safe  to  infer,  however,  from  the  above  results, 
that  there  is  no  river  in  the  United  Kingdom  long  enough 
to  effedt  the  destruction  of  sewage  by  oxidation.” 

This  is  confirmed  by  the  evidence  given  by  Sir  B.  Brodie, 
before  the  former  Rivers  Pollution  Commission,  in  the  fol¬ 
lowing  words: — 

“I  should  say  that  it  is  simply  impossible  that  the 
oxidising  power  adting  on  sewage  running  in  mixture  with 
water  over  a  distance  of  any  length  is  sufficient  to  remove 
its  noxious  quality.  Taking  the  case  of  Oxford  :  if  the 
sewage  of  Oxford  was,  in  its  entirety,  discharged  into  the 
river  Thames,  I  should  say  that  we  could  certainly  not 
trust  to  the  oxidising  power  to  take  away  the  noxious 
quality  of  the  water  before  it  reaches,  say,  Teddington. 
I  presume  that  the  sewage  could  only  come  in  contadt 
with  oxygen  from  the  oxygen  contained  in  the  water,  and 
also  from  the  oxygen  on  the  surface  of  the  water  ;  and  we 
are  aware  that  ordinary  oxygen  does  not  exercise  any 
rapidly-oxidising  power  on  organic  matter.  I  believe  that 
an  infinitesimally-small  quantity  of  decayed  matter  is  able 
to  produce  an  injurious  effedt  upon  health  ;  therefore,  if 
a  large  proportion  of  organic  matter  was  removed  by  the 
process  of  oxidation,  the  quantity  left  might  be  quite 
sufficient  to  be  injurious  to  health.  With  regard  to  the 
oxidation,  we  know  that,  to  destroy  organic  matter,  the 
most  powerful  oxidising  agents  are  required  ;  we  must 
boil  it  with  nitric  acid  and  chloric  acid  and  the  most 
perfect  chemical  agents.  To  think  to  get  rid  of  organic 
matter  by  exposure  to  the  air  for  a  short  time  is  absurd.” 

(To  be  continued.) 
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CORRESPONDENCE. 


ACTION  OF  IODINE  ON  HYPOSULPHITE. 


To  the  Editor  of  the  Chemical  News. 

Sir, — In  reply  to  the  letter  of  Mr.  E.  Sherer  in  the 
Chemical  News  (vol.  xxi.,  p.  141)  I  have  to  say  that  my 
experiments  on  the  adtion  of  iodine  and  hyposulphite 
solutions  were  performed  immediately  after  his  paper, 
“  On  the  Estimation  of  Manganese  Ores,”  was  read  before 
the  Newcastle  Chemical  Society  (Nov.  25th,  1869),  and 
were  sent  to  that  Society  before  the  appearance  of  his 
further  note  on  the  subject  in  the  Chemical  News 
(vol.  xxi.,  p.  48).  His  statement,  that  the  increased 
amount  of  iodine  formed  on  allowing  the  liquid  obtained 
in  Bunsen’s  process  to  stand  some  hours  “  was  caused  by 
the  conversion  of  iodine  into  hydriodic  acid  ”  (sic),  did 
not  appear  in  the  original  paper  read  in  Newcastle. — 
I  am,  &c., 

C.  R.  A.  Wright. 

Washington  Chemical  Works,  Durham, 

April  2,  1870. 


MANUFACTURE  OF  SULPHURIC  ACID. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  was  just  going  to  answer  the  objedtions  which  Mr. 
Gibbins  made,  in  the  Chemical  News  (vol.  xxi.,  p.  132), 
to  my  proposed  improvement  in  the  manufacture  of  sul¬ 
phuric  acid,  when  I  saw  the  letter  of  Mr.  P.  Spence,  stating 
that  he  has  already  tried,  in  his  large  chemical  works, 
some  experiments  on  the  subject.  Mr.  P.  Spence  answer¬ 
ing,  in  every  respect  to  my  full  satisfaction,  the  objections 
of  Mr.  Gibbins,  I  have  only  few  words  to  add. 

For  the  last  three  years,  a  great  number  of  vitriol 
chambers  here  work  at  a  high  specific  gravity  ;  but  they 
are  arranged  different  from  those  of  Mr.  Spence.  The 
sulphurous  acid  comes  in  contact  with  the  nitric  acid  in  a 
little  chamber  of  a  capacity  of  scarcely  100  cubic  metres 
(called,  in  France,  tambour')  ;  it  is  in  this  chamber  that 
the  action  of  the  two  acids  takes  place.  No  aqueous 
vapour,  or  very  little,  is  introduced  in  this  chamber,  and 
the  vitriol  manufactured  is  kept  at  a  specific  gravity  of 
1-715.  When  this  chamber  is  first  set  at  work,  there  is 
no  doubt  that  a  layer  of  sulphate  of  lead  is  formed  ;  but, 
as  no  aqueous  vapour  is  introduced,  it  remains  on  the 
lead,  and  protects  it  against  a  further  action.  I  have  cut 
out  a  piece  of  lead  of  10  c.c.  after  a  trial  of  three  years, 
and  I  found  that  it  weighed  as  much  as  an  equal  piece 
of  lead  of  a  chamber  which,  during  the  same  lapse  of  time, 
worked  otherwise  than  by  my  system. 

Mr.  Gibbins  is  quite  right  in  saying  that  the  vitriol 
manufactured  under  these  circumstances  is  so  charged 
with  nitrous  acid  that,  on  concentration,  a  great  loss  of 
nitric  acid  is  caused ;  but,  as  Mr.  P.  Spence  explains  very 
well,  this  acid  is  not  employed  directly,  but  is  run  into  a 
series  of  different  chambers,  where  it  loses  so  completely 
all  nitric  acid,  by  the  action  of  sulphurous  acid,  that  the 
vitriol  which  is  run  off  no  longer  gives  a  colouration  on 
addition  of  sulphate  of  iron. —  I  am,  &c., 

P.  W.  Hofmann. 

Societe  Anonyme  des  Anciennes  Salines 
Domaniales  de  l’Est. 

Establissements  de  Dieuze  (Meurthe), 

April  4th,  1870. 


MAGNETIC  PHENOMENA. 


To  the  Editor  of  the  Chemical  News. 

Sir, — Having  recently  met  with  some  curious  results  in' 
the  shape  of  magnetic  phenomena,  I  take  the  liberty  of 
transmitting  you  an  account  of  them.  Having  magnetised' 
.  an  ordinary  needle  by  means  of  a  small  horseshoe  ( 1  inch1 
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across  at  the  poles),  I  floated  it  on  some  water,  when  it 
arranged  itself  in  the  magnetic  meridian  and  exhibited 
the  usual  attraction  and  repulsion  to  a  small  bar  magnet. 
The  horseshoe  was  now  rubbed  to  and  fro  upon  the 
northern  half  of  this  bar  (which  was  four  inches  long,  and 
about  the  thickness  of  a  lucifer)  for  several  times  from 
position  a,  in  which  the  horseshoe’s  south  occupies  the 
bar’s  centiie,  and  its  north  is  intermediate  between  that  of 
the  bar  and  its  centre  to  position  b,  in  which  the  horse¬ 
shoe’s  and  bar’s  north  are  both  in  contadt,  as  shown  in 
the  annexed  diagram, 

a  b 

n  n 
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Upon  trial  it  was  found  that  both  poles  of  the  bar  were 
now  south,  attracting  the  north  of  the  floating  needle  and 
repelling  its  south.  A  repetition  of  the  experiment  on  the 
southern  half  of  a  similar  bar  resulted  in  two  north  poles. 
Another  magnetic  bar  being  then  obtained,  the  horseshoe 
was  left  in  position  (b)  for  ten  seconds, 

n 
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when  the  extremity,  which  had  been  thus  exposed,  was 
found  to  repulse  the  needle’s  south  when  presented  to  it 
within  the  space  of  one-eighth  of  an  inch,  and  to  attraCt  its 
north  when  placed  in  like  proximity  to  it,  but,  beyond  this 
distance,  the  reverse  phenomena  was  exhibited  the  same 
as  before  exposure.  After  exposing  in  the  same  way  for 
another  ten  seconds,  the  equilibrial  points  were  found  to 
have  become  situated  farther  from  the  needle’s  extremities, 
and  other  repetitions  gradually  removed  them  to  the 
distance  of  half  an  inch,  the  south  of  the  floater  then  always 
retiring  to  that  distance  from  the  bar’s  affeCted  extremity  or 
approaching  thereto,  according  as  the  bar  was  presented 
within  or  beyond  it ;  whilst  the  floater’s  north  aCted  in 
manner  precisely  reverse.  The  way  in  which  the  south 
followed  the  bar  when  moved  slowly  excited  the  im¬ 
pression  of  its  being  in  some  manner  moored  to  it. 

Still  further  exposure  to  the  horseshoe  did  not  produce 
any  further  change  until  it  was  made  at  a  position  nearer 
the  bar’s  centre  :  thus — 

n 
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upon  which  the  equilibrial  points  separated  to  greater 
distances,  and,  at  length,  had  retired  further  than  the 
bar’s  magnetism  was  perceptible,  so  that  its  north  pole 
now  appeared  an  ordinary  south  as  in  the  first  of  our  ex¬ 
periments.  The  result  of  that  experiment  being  thus  ob¬ 
tained  in  successive  steps. 

Further  experiment  yielded  analogous  results  with  the 
bar’s  other  pole,  and  it  was  found  that  contact  with  the 
horseshoe  in  a  reversed  position  always  neutralised  the 
effedt  of  contadt  in  the  other. 

The  following  experiment  was  then  made  with  the 
floating  needle  : — 

Its  north  was  exposed  to  the  horseshoe’s  north  for  a 
short  interval  as  annexed,  but  not  permitted  to  approach 
it  nearer  than  the  sixteenth  of  an  inch. 

_ n 
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Upon  refloating,  it  was  found  to  have  lost  some  of  its 
diredive  power  (shown  by  its  moving  more  slowly  to  the 
magnetic  meridian),  and  by  cautious  repetition  of  similar 
exposure  this  power  was  at  length  totally  destroyed,  and 
a  floating  needle  obtained  which  remained  quiescent  in 
whatever  position  was  given  to  it,  and  exhibiting  two  south 
poles. 

To  assist  in  producing  these  results  it  may  be  observed  j 
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that  should  the  horseshoe’s  north  be  applied  too  long  to 
the  needle’s  extremity,  this  extremity  will  become  more 
powerfully  south  than  the  other,  in  which  case  the  needle 
will  not  fail  to  arrange  itself  as  usual.  This,  however, 
may  be  counteraded  by  a  momentary  exposure  to  the 
horseshoe’s  south,  so  that  the  experimenter  will  be  enabled 
to  bring  about  the  conditions  sought  in  all  cases  very 
readily  by  such  alternation. 

In  conclusion,  it  may  be  remarked,  that  needles  with 
similar  poles  at  both  extremities  always  exhibit  the  opposite 
magnetism  somewhere  within  their  length,  and  that  the 
double  poled  results  appear  to  be  permanent. — I  am,  &c., 

Edward  Porter,  jun. 

478,  Crown  Street,  Sydney. 

PS.  I  enclose  a  needle,  which  was  prepared  in  January, 
1869,  exhibiting  two  south  poles,  as  may  be  proved  by 
floating  it  and  applying  a  magnetised  bar  near  either 
extremity,  when  either  will  be  found  to  recede  from  a 
south  and  approach  a  north  pole.  Care  must  be  taken 
to  prevent  the  needle’s  contact  with  any  magnet  lest  its 
properties  be  altered. 


MISCELLANEOUS. 


Female  Students  of  Chemistry. — Yesterday,  at  the 
Chemistry  Class  in  the  University,  the  results  of  the 
examinations  held  in  the  course  of  the  session  were 
announced  by  Professor  Crum  Brown,  who  stated  that 
13  of  the  students  had  attained  first-class  honours.  Theii 
numbers  stood  as  follows: — 87,  86,  85,  84,  82,  81,  80,  80, 
78,  76,  75,  75,  75.  The  third  name  on  this  list  is  that  of 
Miss  Mary  Edith  Pechey  (85) ;  the  tenth  that  of  Miss 
Sophia  Jex  Blake  (76) — two  of  the  six  lady  students  who,  in 
accordance  with  the  decision  of  the  University  authorities 
at  the  beginning  of  the  session,  had  been  admitted  to 
study  in  the  medical  classes.  To  the  four  students  whose 
names  stand  highest  in  the  Chemistry  Class  for  the 
session  the  Hope  scholarships  fall  to  be  awarded,  two  of 
which  entitle  the  holder  to  attend  at  the  laboratory  for 
the  winter  and  summer  sessions,  and  two  for  six  months 
only.  Dr.  Crum  Brown,  however,  announced  yesterday 
that  the  scholarships  would  be  given,  not  to  the  four 
students  highest  on  the  list,  but  to  Messrs.  (1)  Wilson 
(2)  Alston,  (4)  Young,  and  (5)  M’Queen — Miss  Pechey’s 
name,  which  stood  third,  being  thus  dropped  out,  though 
it  was  at  the  same  time  announced  that  Miss  Pechey  was 
entitled  to,  and  would  receive,  one  of  five  medals  awarded 
to  the  five  highest  students  of  the  session.  This  decision, 
which  is  not,  we  understand,  likely  to  pass  unchallenged, 
seems  the  more  ungracious  when  the  origin  of  the 
scholarships — of  what  seems  her  clear  right  to  one  of 
which  Miss  Pechey  has  thus  been  arbitrarily  deprived — 
is  considered.  They  arose  out  of  the  success  of  a  course 
of  lectures  given  a  number  of  years  ago  by  Dr.  Hope, 
then  Professor  of  Chemistry,  to  a  ladies’  class  held  in  the 
University.  Dr.  Hope  was  so  much  gratified  by  the 
popularity  of  these  ledtures  that,  with  their  proceeds 
(amounting  to  about  ^1000),  he  founded  the  scholarships 
in  question.  It  is  rather  remarkable  that,  on  the  first 
occasion  on  which  ladies  have  had  the  chance  of  com¬ 
peting  for  these  scholarships,  one  of  them  should  have 
triumphantly  entitled  herself,  by  her  position  in  the  class, 
to  this  honour  and  reward — still  more  remarkable,  surely, 
that  she  should  not  receive  it.  The  fadts  as  to  Miss 
Pechey’s  eminence  are  even  stronger  than  they  appear  as 
stated  above ;  for  we  understand  that  both  the  gentlemen 
whose  names  precede  hers  had  attended  a  previous  course 
of  chemistry.  So  that  Miss  Pechey’s  position  is  abso¬ 
lutely  the  highest  of  all  the  students  who  may  be  classed 
as  students  of  the  year,  the  whole  number  of  the  class 
being  about  236,  inclusive  of  the  six  ladies. — The  Scots- 
man >  March  29th. 
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CHEMICAL  NOTICES  FROM  FOREIGN 

SOURCES. 


Under  this  heading  will  he  found  an  encyclopaedic  list  of  chemical 
papers  published  abroad  during  the  past  week ,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices,  will,  therefore,  be  equivalent  to  an  English  edition  of 
the  “  Jahresberichte." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Cornptes  Rendus  des  Seances  de  V Academic  des  Sciences,  March  28, 

1870. 

This  number  contains  the  following  papers  relating  to  chemistry 
and  physical  sciences: — 

Application  of  an  Electric  Current  in  Calorimetry. — J.  Jamin. 
this  paper  is  divided  into  the  following  sections  : — Application  in  the 
case  of  solids  and  liquids;  gases  and  vapours;  latent  heat ;  the  two 
specific  heats. 

Specific  Heat  of  Water  between  o°  and  ioo°. — J.  Jamin  and  A. 

Amaury.— An  algebraico-physical  paper,  containing  a  very  large  num¬ 
ber  of  tabulated  results,  in  figures.  There  is  annexed  to  this  paper 
another,  by  V.  Regnault,  containing  a  series  of  observations  and 
remarks  on  the  contents  of  the  essay  of  the  authors. 

On  Trichlorhydrine  and  Substances  Isomeric  therewith. — 

J.  Berthelot. — The  chief  leading  points  of  this  lengthy  paper  are  that 
hitherto  no  trichlorhydrine  has  been  prepared,  except  by  the  aid  of 
substances  derived  from  glycerine.  There  exist,  moreover,  at  the  very 
least,  five  bodies  isomeric  with  trichlorhydrine,  viz. : — (1)  The  chlor¬ 
inated  derivatives  from  the  hydride  of  propylen,  C6H8,  including,  in 
all  probability,  those  of  the  normal  propyl-chlorhydric  ether;  (2)  the 
derivatives  from  the  chlorhydrate  of  propylen,  C6H6.HC1,  or  the  iso- 
propyl-chlorhydric  ether;  (3)  the  derivatives  from  the  normal  chloride 
of  propylen,  C6HG.C12,  corresponding  to  the  chloride  of  ethylen  and 
diatomic  alcohol ;  (4)  the  derivatives  from  dichlorhydric  aceton  ;  (5)  the 
derivatives  from  trichlorhydrine,  CeHs.Cl3,  corresponding  to  glycerine 
— that  is  to  say,  a  normal  triatomic  alcohol. 

Supersaturation  of  Chloride  of  Calcium.— E.  Lefebvre. — This 
paper  is  an  excellent  contribution  to  the  study  of  the  phenomena  pre¬ 
sented  by  some  saline  solutions  under  various  circumstances.  The 
author  first  alludes  to  the  well-known  phenomenon  presented  by  solu¬ 
tions  of  sulphate  of  soda,  under  certain  conditions,  which  crystallise  in¬ 
stantaneously.  Solutions  of  chloride  of  calcium,  and  of  the  chlorides  of 
strontium  and  barium,  exhibit,  if  properly  concentrated,  the  same  sudden 
crystallisation  ;  and  the  contents  of  this  paper  record  the  results  of  the 
author’s  extensive  researches  on  this  subject. 

Chemical  Research  on  Eucalyptol. — S.  Cloez. — The  tree  known 
by  the  name  of  Eucalyptus  globulus,  a  native  of  Tasmania  (where  this 
species  was  discovered,  in  1792,  by  M.  Labillardiere)  has  been  success-  J 
fully  acclimatised  in  the  southern  parts  of  France  and  other  parts  of  '• 
Southern  Europe.  The  author  has  discovered,  in  the  leaves  of  that  ' 
tree,  a  substance  which  he  has  named  eucalyptol,  a  liquid  specifically 
lighter  than  water,  viz.— 0705  at  8°.  Eucalyptol  is  difficultly  soluble 
in  water,  but  easily  soluble  in  alcohol ;  this  solution,  when  very  dilute, 
has  an  odour  analogous  to  that  of  roses.  Theformulaofthissubstanceis 
C21H20O2;  its  vapour  density,  6'22.  Treated  with  anhydrous  phos¬ 
phoric  acid,  eucalyptol  yields  eucalypten,  C24H18.  The  quantity  of 
eucalyptol  contained  in  the  leaves  of  this  tree,  which,  by-the-bye,  is, 
like  the  other  eucalyptus  species,  remarkable  on  account  of  growing 
to  heights  of  80  and  100  metres,  varies  from  275  to  6  per  cent. 
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Contribution  to  the  Knowledge  of  the  so-called  Nitrate  of 
Iron  of  Commerce. — E.  Lenssen. — Under  the  above  name,  there  is 
met  with  in  commerce  an  oily  fluid  of  a  blackish  brown  colour,  and 
generally  as  heavy  as  50°  Baume  (i-525  sp.  gr.);  it  tastes  rather  astrin¬ 
gent,  while  it  gives  off  a  smell  of  nitrous  acid;  it  is  used  very  largely 
in  dyeing  and  printing.  The  author  has  analysed  several  different 
samples  of  this  material  and  gives  the  following  three  analyses  as 
instances  of  what  is  sold  (on  the  Continent)  for  nitrate  of  iron.  Sample 
marked  N  contained,  in  100  parts— Peroxide  of  iron,  i8-8;  protoxide 
of  iron,o'4;  sulphuric  acid,  237;  hydrochloric  acid,  07;  water,  56'6 
=  when  formulated  and  in  percentages — Fe2Cl3,  17;  FeO,SOs,  o-8; 
Fe20?,3S03,  22'g ;  Fe203,2S03,  i8'2  ;  water,  56-8.  Sample  marked  L 
contained,  in  100  parts — Peroxide  of  iron,  20U0  ;  sulphuric  acid,  1974 ; 
hydrochloric  acid,  376 ;  nitric  acid,  2'i8 ;  water,  54-02  —  formulated 
and  percentically — Fe2Cl3, 5-86  ;  Fe203,3N05, 3-25  ;  Fe203,3S03, 1775  ; 
Fe208,2SO3,  1774;  HO,  55-0.  Sample  marked  T — Peroxide  of  iron, 
18-04;  sulphuric  acid,  2i'6g ;  hydrochloric  acid,  r68  ;  nitric  acid,  r  12; 
water,  54'4 7=  Fe2Cl3,  270;  Fe203,3NQ5,  1-67;  Fe203,3S03,  27-15; 
Fe203,2S03,  io-8o  ;  water,  57‘88.  The  sp.  gr.  of  all  these  samples  was 
exactly  1-525.  This  lengthy  paper  contains,  further,  very  valuable 
information  on  the  use,  the  best  mode  of  manufacture,  and  the  best 
methods  of  analysis  and  practical  assay  of  this  material,  which  is 
especially  used  to  increase  the  weight  of  silk  when  that  material  is 
to  be  dyed  black  or  blue  of  certain  shades. 


Methods  of  Research  in  Water  Statistics. — Dr.  H.  Tromms- 
dorff. — Under  this  title,  the  author  gives  a  treatise  on  water  analysis, 
divided  into  the  following  sections  : — Hydrotimetry,  description  of  the 
apparatus  for  measuring  and  preparation  of  the  titrated  soap  solution  ; 
estimation  of  total  hardness  ;  estimation  of  the  carbonate  and  sulphate 
of  lime,  of  the  magnesia  salts,  and  of  the  free  carbonic  acid;  estima¬ 
tion  of  the  permanent  hardness ;  estimation  of  the  magnesia  salts; 
description  of  the  hydrometrical  method  of  the  estimation  of  the  total 
sulphates  ;  estimation  of  chlorine;  estimation  of  organic  substances  ; 
general  preliminaries  ;  preparation  of  volumetrical  solutions;  descrip¬ 
tion  of  the  application  of  these  solutions;  estimation  of  ammonia; 
colorimetrical  estimation  of  ammonia  ;  preparation  of  Nessler’s  test, 
and  of  a  standard  solution  of  chloride  of  ammonium;  estimation  of 
nitrous  acid  ;  estimation  of  nitric  acid. 

Precipitation  and  Estimation  of  Manganese  by  Hydrosul- 
phuret  of  Ammonium. — Dr.  A.  Classen. — This  paper  is  a  lengthy 
series  of  tabulated  results  of  volumetrical  experiments  made  under 
the  following  headings  : — Behaviour  of  mono-hydrosulphuret  of  am¬ 
monium  with  a  solution  of  manganese  in  the  presence  of  chloride  of 
ammonium  ;  behaviour  of  poly-hydrosulphuret  of  ammonium  with  a 
precisely  similar  solution  ;  behaviour  of  mono-hydrosulphuret  of  am¬ 
monium  containing  free  ammonia  with  a  precisely  similar  solution  of 
manganese  ;  behaviour  of  poly-hydrosulphuret  of  ammonium  contain¬ 
ing  Iree  ammonia  with  a  solution  of  manganese  containing  chloride 
of  ammonium;  behaviour  of  mono-hydrosulphuret  of  ammonium  with 
a  solution  of  manganese  containing  variable  quantities  of  chloride  of 
ammonium  and  free  ammonia ;  behaviour  of  poly-hydrosulphuret  of 
ammonium  with  manganese  solutions  as  foregoing. 

Utilisation  of  the  Liquids  containing  Molybdic  Acid  from 
the  Residues  of  Phosphoric  Acid  Estimation.- — Dr.  F.  Muck. — 
The  acid  liquors,  the  filtrates  from  the  yellow  precipitate,  are  mixed 
with  the  ammoniacal  wash-waters  from  the  ammonio-phosphate  of 
magnesia  precipitates,  and,  in  addition,  there  is  added  phosphate  of 
soda  solution,  in  the  proportion  of  1  part  of  phosphoric  acid  to  30  of 
molybdic  acid  ;  after  which,  the  fluid  is  left  at  rest  for  twenty-four 
hours  in  a  warm  place.  The  precipitate  is  collected  on  a  filter  and 
washed,  until  the  filtrate  begins  to  run  slightly  turbid ;  the  precipitate 
is  next  dried  in  a  water-bath,  and  next  dissolved  in  ammonia  (360 
parts  to  100  of  precipitate),  and  this  solution  is  poured  into  nitric  acid 
(1350  parts)  into  which,  previously,  from  2  to  3  parts  of  pure  magnesia 
have  been  dissolved.  The  ensuing  precipitate  of  ammoniacal  phos¬ 
phate  of  magnesia  is  next  removed  ;  and,  after  having  been  standing 
for  some  time,  in  order  to  give  time  for  a  small  quantity  of  phosphate 
of  molybdenum  to  settle  down,  the  solution  is  fit  for  use  again  as 
molybdate  of  ammonia. 

Concentrated  Sulphuric  Acid,  a  Test  for  Molybdic  Acid. — • 
Dr.  Schdnn. — When  molybdic  acid,  or  the  ammonia,  soda,  lead,  or 
baryta  salts  of  that  acid  are  heated  in  a  porcelain  capsule,  with  just 
sufficient  sulphuric  acid  to  moisten  the  material,  of  which  only  a  few 
small  bits  (less  than  two  milligrms.)  suffice  for  the  experiment,  there 
will  be  observed  the  appearance  of  a  blue,  ultramarine-like  coloura¬ 
tion,  which  disappears  again  when  the  sulphuric  acid  is  evaporated. 
When  quantities  of  10  milligrms.  and  upwards  are  aCted  upon,  the 
blue  colour  is  evidenced,  even  at  the  ordinary  temperature,  but  it  is 
best  to  add  a  few  drops  of  alcohol.  A  solution  of  molybdic  acid  has  to 
be  first  evaporated  to  dryness,  and  the  native  sulphide  of  molybdenum 
must  be  first  converted  into  molybdic  acid,  before  this  most  sensitive 
test  can  be  applied  ;  neither  titanic,  tungstic,  or  vanadic  acid  exhibit 
this  phenomenon  wffien  similarly  treated  with  sulphuric  acid. 

Fusion  of  Substances  with  Sodium  or  Potassium. — Dr. 
Schdnn. — A  lengthy  paper  on  some  methods  of  fusion  and  ignition 
whereby  sodium  (being  the  cheapest)  is  applied  to  disintegrate  and 
decompose,  at  a  high  temperature,  various  substances.  We  regret 
that  the  paper  is  not  suited  for  useful  abstraction. 

Estimation  of  Uranium. — Dr.  C.  Winkler. — The  author  reviews 
and  criticises  Patera’s  labours  on  this  subject,  and  chiefly  points  out 
some  mistakes  made  in  his  calculations,  as  published  in  a  former 
volume  of  this  periodical. 

Diredt  Estimation  of  Valerianic  Acid  in  Valerianates. — A. 
Zavatti  and  F.  Sestini. — Since  the  method  of  quantitative  estimation 
here  proposed  and  described  is  acknowledged  and  admitted  by  the 
authors  to  be  invariably  attended  with  a  loss  of  at  least  6  per  cent  of 
the  substance  to  be  estimated,  we  need  not  enter  into  details  on  this 
subjeCt. 

Phenylate  of  Potassa  as  a  Test  for  the  Presence  of 
Water  in  Ether. — J.  Romei. — Perfectly  dry  phenylate  of  potassa  is 
quite  insoluble  in  anhydrous  ether,  but  partly oissolves  in  that  liquid 
w-hen  containing  water,  and  then  imparts  to  it  a  reddish  brown  colour. 
The  author  found  that,  even  when  the  ether  contains  only  27  parts  of 
water  in  1000  of  ether,  the  test  is  perfectly  perceptible. 

Reduction  of  Small  Weights. — Dr.  K.  L.  Bauer. — An  algebraical 
essay. 

Composition  of  Atmospheric  Air  at  Various  Heights.— Dr. 
K.  L.  Bauer. — This  paper  contains  a  series  of  cypher  figures  derived 
from  a  formula  (algebraic)  as  given  by  V.  Regnault. 

Behaviour  of  Sodium  and  Magnesium  with  Substances,  and 
especially  Liquids,  which  contain  Sulphur. — Dr.  Schdnn. — After 
briefly  referring  to  a  former  paper  on  this  subject,  the  author  now 
states  that,  instead  of  sodium,  pulverised  magnesium  can  be  used  for 
the  detection  of  sulphur,  in  the  following  manner ; — The  substances  to 
be  tested  (for  instance,  the  sulphates  of  lime  or  baryta)  are  thoroughly 
mixed,  previously  reduced  to  powder,  and  next  heated  to  redness  with 
the  metal  in  a  test-tube  made  of  thin  hard  glass.  After  the  reaction  is 
over,  the  contents  of  the  tube  are,  when  quite  cold,  treated  with  dis¬ 
tilled  water  and  tested  with  nitro-prusside  of  sodium;  organic  sub¬ 
stances—  e.g.,  previously-carbonised  albumen— may  be  tested  in  the 
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same  manner  for  sulphur.  As  regards  liquids  containing  sulphur,  the 
author  states  that  a  drop  of  sulphuric  acid,  when  brought  into  contact 
with  sodium,  yields,  among  the  products  of  the  reaction,  sulphuret 
of  sodium  ;  with  magnesium,  this  reaction  does  not  take  place  unless 
heat  be  applied.  Sulphide  of  carbon  and  essential  oil  of  mustard 
may  be  readily  proved  to  contain  sulphur  by  application  of  the  same 
test. 

Very  Simply-ConstruCted  Small  Sulphuretted.  Hydrogen 
Gas  Apparatus. — G.  Hinrichs. — Illustrated  with  a  woodcut  essen¬ 
tially  necessary  for  the  proper  understanding  of  the  description. 

Quantitative  Estimation  of  Carbon  in  Pig-Iron. — Dr.  R. 
Fresenius. — The  weighed  quantity  of  iron  to  be  tested  for  carbon  is 
placed  on  a  small  porcelain  boat  and  introduced  into  a  hard  glass 
combustion-tube,  placed  in  a  combustion-furnace,  and,  when  red-hot, 
a  current  of  dry  chlorine  gas  (dried  by  making  it  pass  over  pieces  of 
pumice-stone  moistened  with  strong  sulphuric  acid)  is  passed  over  ; 
the  current  of  gas  and  application  of  a  low  red  heat  is  continued  until 
all  the  iron  is  volatilised  as  chloride.  The  carbon  left  in  the  small  boat 
is,  after  the  apparatus  has  cooled,  placed  in  a  porcelain  tube  and  burned. 
After  being  heated  to  redness  in  a  current  of  oxygen,  the  products  of  the 
composition  are  taken  up  by  Liebig’s  potash-bulbs.  Great  care  is  re¬ 
quired  that  the  chlorine  be  thoroughly  dry,  since,  otherwise,  hydro¬ 
carbons  may  be  formed  and  some  carbon  lost. 

Behaviour  of  the  Vapours  of  Nitrous  and  Hyponitric  Acid 
when  Daylight  passes  through  them.— Dr.  E.  Luck.— This  paper 
contains  a  series  of  observations  on  the  speCtra  exhibited  by  these 
substances. 

Absorption-SpeCtrum  of  Perchloride  of  Manganese  (Mn3Cl7). 
Dr.  E.  Luck. 

Behaviour  of  Hypochloric  Acid  with  Brucine  and  its  Salts, 
and  on  the  Value  of  the  Reaction  of  Brucine  for  Detecting 
Small  Quantities  of  Nitric  Acid. — Dr.  E.  Luck. — The  main  point 
of  interest  of  this  paper  is  the  fa<5t  that,  when  brucine  comes  into 
contact  with  hypochloric  acid  and  free  sulphuric  acid,  there  appears 
a  highly-red  colouration,  which  disappears  on  the  addition  of  tin-salt. 
The  use  of  brucine  for  the  detedtion  of  nitric  acid  is,  according  to  the 
author’s  researches,  not  very  reliable,  and  less  distindt  than  the  readtion 
of  phenol-sulphuric  acid  with  nitric  acid. 

Solubility  of  Cream  of  Tartar  (Bitartrate  of  Potassa)  in 
Aqueous  and  Alcoholic  Fluids  ;  Testing  of  the  Berthelot 
Fleurien  Method  for  the  Quantitative  Estimation  of  that  Salt, 
and  of  Tartaric  Acid,  in  Wine.— E.  Kissel. — This  lengthy  paper, 
and  the  following— 

Estimation  of  Acetic  Acid  in  Wine — E.  Kissel — Are  too  exten¬ 
sive  for  useful  abstraction,  and,  moreover,  chiefly  interesting  in  vine¬ 
growing  and  wine-producing  countries. 

Composition  of  the  Carbonates  of  Manganese. — E.  Prior.— 
The  author  describes,  at  very  great  length,  a  series  of  experiments 
in  order  to  elucidate  the  real  composition  of  carbonate  of  manganese, 
prepared  in  different  ways  and  with  pure  materials,  and  with  precau¬ 
tions  as  regards  its  alteration  by  oxidation.  The  precipitate  produced 
in  a  solution  of  pure  and  neutral  sulphate  of  manganese  by  the  addition 
of  carbonate  of  ammonia  is,  after  very  careful  drying  in  vacuum,  com¬ 
posed,  in  100  parts,  of — MnO,  57‘25  ;  C02,  35'48  ;  HO,  Formula, 

*(Mn0,C02)-f  HO.  The  precipitate  produced  by  carbonate  of  soda  in 
solutions  of  salts  of  protoxide  of  manganese  is  composed,  in  100  parts, 
of — MnO,  6173  ;  C02,  3S-27.  The  precipitate,  however,  of  carbonate 
of  manganese,  as  usually  obtained  by  precipitating  a  proto-salt  of  that 
metal  with  carbonate  of  soda,  was  found  to  consist,  after  drying  at  6o°, 
in  100  parts,  of— MnO,  62’ii  ;  C02,  37'89. 

ACtion  of  Boiling  Saline  and  other  Solutions  upon  Vessels  of 
G1  ass  and  Porcelain. — W.  Casselman. — This  very  lengthy  paper 
contains  the  results  of  an  extensive  series  of  experiments,  from  which 
the  following  general  results  are  derived: — Water  and  acids  hardly, 
if  at  all,  aCt  upon  good  porcelain  vessels  ;  the  fixed  alkalies  attack 
porcelain,  but  less  so  than  they  do  glass,  which  is  far  more  readily  and 
generally  aCted  upon  by  the  substances  alluded  to,  as  well  as  by  saline 
solutions. 


Journal  de  Pharmacia  ct  de  Chimie,  March,  1870. 

This  number  contains  the  following  original  papers  and 
memoirs  : — 

Two  Products  of  the  Boletus  Laricis  (a  kind  of  Mushroom). 
— G.  Fleury. — The  author  has  separated  from  this,  previously  dried 
and  pulverised,  cryptogamic  plant,  a  resinous  substance,  insoluble  in 
water;  soluble  in  ether,  absolute  alcohol,  chloroform,  and  acetic  acid; 
insoluble  in  benzol  and  sulphide  of  carbon  ;  and  fusing  at  897°. 
Caustic  potassa  solution  and  ammonia  take  up  this  body,  yielding 
solutions  which  froth  very  strongly.  This  resin  consists,  in  100  parts, 
of — Carbon,  7i'6;  hydrogen,  g-6;  oxygen,  18  8;  its  barium  compound 
is  C31H82BaO}1.  Agaricic  acid,  a  white  crystalline  body,  fusing  at 
1457,  soluble  in  alcohol,  but  hardly  soluble  in  water  or  ether.  Per¬ 
centage  composition— Carbon,  64-0;  hydrogen,  9-3  ;  oxygen,  267. 

Preparation  and  Properties  of  Hydrate  of  Chloral. — J.  Per- 
sonne,  and — 

Report  on  some  FaCts  relating  to  the  History  of  the  Hy¬ 
drate  of  Chloral — MM.  Roucher,  Lebaigue,  and  Jungfieisch — Are, 
although  valuable,  strictly  pharmaceutical  papers. 

Search  for  Cyanhydric  Acid  in  Tobacco  Smoke. — Drs.  Poggiale 
and  Marty. — Since  Dr.  Vogel,  in  Germany,  had  stated  that  he  had 
very  readily  detected  cyanhydric  acid  in  tobacco  smoke,  by  means  of 
Schoenbein’s  test-paper  for  that  acid,  the  authors  have  very  carefully 
conducted  a  series  of  experiments,  by  means  of  aspirators,  with  tobacco 


(200  grms.  at  a  time)  placed  in  the  bowl  of  a  large  pipe,  and  have 
tested  the  smoke,  as  well  as  the  tarry  and  oily  products  of  the  com¬ 
bustion  of  tobacco,  with  the  following  results Tobacco  smoke  does 
not  contain  any  hydrocyanic  acid;  neither  is  any  found  in  the  other 
(condensed^  products  of  the  combustion  of  tobacco.  The  authors  also 
state  that  Schoenbein’s  prepared  paper  for  the  detedtion  of  cyanhy¬ 
dric  acid  is  not  reliable  for  that  purpose  ;  while  they  have  applied 
proper  tests,  and  compared  these  with  fluids  to  which  either  cyanhydric 
acid  or  cyanides  had  been  purposely  added. 


Lcs  Mondes,  March  31,  1870. 

Decrease  of  the  Temperature  of  the  Air  in  relation  to  the 
Elevation  Above  Sea  Level.— Dr.  Hann.— This  author  has  tried 
to  solve,  experimentally,  or,  rather,  by  observation,  the  problem  of  the 
decrease  alluded  to  by  comparing  the  average  of  temperature,  as 
observed  at  certain  groups  of  stations  situated  under  the  same  mean 
latitude  and  longitude,  and  by  taking  into  account  local  influences. 
Seven  of  these  groups  are  situated  in  the  western  portion  of  the  Alps, 
at  from  230  to  3330  metres  above  sea  level;  four  in  the  northern  part 
of  Switzerland,  at  from  500  to  1780  metres  above  sea  level ;  three  in 
the  Rauhe  Alps  (Wurtemberg),  at  from  310  to  to  810  metres  above  sea 
level;  four  in  the  Ezgebirge  (Central  Germany),  at  from  180  to  850 
metres  above  sea  level ;  and  four  in  the  Harz  (province  of  Hanover 
and  Brunswick),  at  from  70  to  1140  metres  above  sea  level.  The  re¬ 
sults  obtained  have  proved  that,  in  the  instances  mentioned,  the  de¬ 
crease  of  the  temperature  of  the  atmosphere  near  to  the  ground  is 
really  proportionate  to  the  height  of  the  locality  above  sea  level. 
When  the  results  of  all  the  observations  are  duly  considered,  there  is' 
discovered  to  exist  a  very  strongly-marked  annual  periodicity,  and  a 
very  uniform  decrease  of  temperature  from  below  to  above,  the 
average  relation  of  the  temperature  reigning  in  December  beiim  to 
that  of  June,  as  1  to  2. 


Dayerisches  Industrie  und  Gewcrbe  Blatt,  January  and  Februarv 

1870. 

These  numbers  contain,  as  usual,  the  full  texts  of  a  great  number 
of  official  communications,  chiefly  of  local  importance,  and,  in  addition 
thereto,  the  following  papers  relating  to  chemistry  and  collateral 
sciences : — 

Supply  and  Quality  of  the  Water  Used  for  Domestic  Purposes 
to  the  City  of  Munich.— Dr.  A.  Wagner.— It  appears,  from  this 
paper,  that  the  capital  of  Bavaria  is  exceedingly  well  off,  both  as 
regards  the  sources  of  supply,  the  quantity  and  quality  of  the  water, 
which  is  very  pure,  containing,  as  it  does,  only  from  o‘i6  to  o-6o  grms! 
of  solid  matter  (organic  inclusive)  to  the  litre  of  fluid. 

Substitute  for  Copper  for  the  Daniell  Electric  Battery. _ Dr. 

C.  Stdlzel. — The  author  says — Take  a  piece  of  well-polished  tin-plate 
(sheet  tin,  not  tinned  iron),  immerse  it  in  a  very  dilute  solution  of  a 
copper  salt,  and  put  it  in  connection  with  a  weak  galvanic  current. 
After  the  lapse  of  from  fifteen  to  eighteen  hours,  a  layer  of  strongly- 
adhering  metallic  copper  will  have  become  firmly  deposited  upon&the 
tin-plate  ;  and  the  latter,  after  having  been  bent  into  the  required 
shape,  is  an  excellent,  cheap,  and  durable  substitute  for  the  copper 
cylinder  in  Daniell’s  battery. 

Collieries  near  Miesbach,  Upper  Bavaria. — F.  Hailer. _ An 

excellent  monograph,  from  which  it  appears  that,  as  far  back  as  the 
year  1447,  pit-coal  was  known,  and  in  use  (limited,  however),  in  that 
district. 

Albolith. — W.  Riemann. — Under  this  name,  the  author  prepares 
a  cement  chiefly  consisting  of  magnesia.  For  this  purpose,  the  mag¬ 
nesite  of  Frankenstein  (Silesia)  is  ignited  in  retorts  similar  to  those 
used  for  gas  manufacture;  and,  after  the  mineral  (a  native  carbonate 
of  magnesia)  has  been  ignited,  it  is  mixed  with  silica  and  some  other 
substances  not  specified.  This  mixture  has  the  property  of  yielding, 
with  moderately-concentrated  solutions  of  chlorides  (for  instance’ 
chloride  of  magnesium),  a  most  extremely  plastic,  but,  on  drying,  a’ 
very  hard  material,  excellently  adapted  for  use  as  cement  for  stucco 
and  ornamental  work,  and  instead  of  gypsum. 

These  numbers  also  contain  the  programme  of  a  General  Industrial 
Exhibition  intended  to  be  opened  at  Cassel  (Prussia)  in  June  next. 
The  objeCt  of  this  Exhibition  is  very  similar  to  that  held  at  Amsterdam 
last  year. 


Journal  fur  Gasbelcuchtung,  February,  1870. 

This  number  contains — 

Regulations  for  the  Inspection  and  Testing  of  Gas  Meters 
for  the  Grand  Dukedom  of  Oldenburg. 

Collection  of  FaCts  relating  to  the  Supply  of  Potable  Water 
for  Altenburg,  Berlin,  Ziirich,  and  a  large  number  of  Cities 
and  Towns  of  Germany,  Austria,  Hungary,  and  Northern 
Italy. 


Polytechnisches  Journal  von  Dingier ,  first  number  for  February, 

1870. 

The  number  contains  the  following  original  papers  and  memoirs 
relating  to  chemistry  and  collateral  sciences: — 

Thermometer  and  Pyrometer  Provided  with  Automatical 
Electric  Signalling  Apparatus. — O.  Zabel. — This  paper  is  illus- 
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Hardness  of  Water.  { C“““A81; 


trated  with  a  series  of  engravings,  absolutely  required  for  the  proper 
understanding  of  the  useful  contrivances  herein  described. 

Combined  Areometer. — Dr.H.Bardeleben. — This  lengthy  memoir, 
also  illustrated  with  an  engraving,  describes  an  instrument — an  in¬ 
genious  combination  of  the  scale  and  the  weight  areometer — whereby 
the  determination  of  the  specific  gravities  of  solid  bodies  is  rendered 
easily  performed,  while  the  instrument  serves,  at  the  same  time,  the 
purposes  of  the  areometers  in  ordinary  use. 

Application  of  Gas  to  Blast  Furnaces. — F.  Liirmann. 

On  Rapakiwi  as  a  Suitable  Material  of  the  Manufacture  of 
Bottle-Glass. — H.  G.  Benrath. — The  material  known  in  Finnland 
(a  portion  of  the  Russian  Empire)  as  rapakiwi,  and  wrought  in  the 
quarries  of  Pyterlak,  consists,  in  ioo  parts,  of — Silica,  74^24 ;  alumina, 
I2-X3  ;  peroxide  of  iron,  2-88  ;  lime,  o'go ;  magnesia,  o-ig;  potassa,  6‘68  ; 
soda,  2'5°  1  water,  o’oq.  The  author  describes,  further  in  his  paper, 
a  series  of  experiments  made  with  the  view  to  ascertain  the  most 
suitable  materials,  and  the  quantities  thereof,  to  be  mixed  with  the 
mineral  (a  kind  of  granite  used  for  building  and  ornamental  purposes, 
especially  in  St.  Petersburgh)  in  order  to  form  good  glass. 

Utilisation  of  Exhausted  and  Sliced-Up  Beet-Roots  as 
Fodder. — Dr.  C.  O.  Tech. — This  paper  is  chiefly  interesting  to  beet¬ 
root  sugar  makers  who  apply  the  so-called  Robert’s  method  of  juice 
extraction. 

Second  February  number. 

This  number  contains  the  following  original  papers  and  memoirs 
relating  to  chemistry  and  collateral  sciences:— 

Improved  Pyrometer. — C.  Bock. — To  this  paper,  and  the  follow¬ 
ing— 

Control  Thermometer — Th.  Oechelle — The  engravings  are  re¬ 
quired  for  the  proper  understanding  of  the  subjects  described. 

Changes  and  Alterations  Coal  Undergoes  by  Exposure  to 
Air. —  Dr.  E.  Richters. — We  can  only  quote  the  titles  of  the  different 
sections  this  highly-interesting  paper  has  been  divided  into,  viz. ;  — 
Chemical  process  of  the  oxidation  of  coals;  influence  of  heat  on  the 
process  of  oxidation  ;  influence  of  moisture  upon  the  oxidation  ;  in¬ 
fluence  of  light  upon  this  process. 

Possibility  of  the  Application  of  Gas  to  Blast  Furnaces. — C. 
Schinz. 

Bleaching  of  Wool.— Dr.  H.  Grothe. 

Activity  (Wirksamkeit)  of  Amorphous  Phosphorus  for  Safety 
Matches. — W.  Zettel. — A  paper  of  special  interest  only  to  lucifer 
match  makers. 

Schlickeysen’s  System  of  Improving  Peat. — R.  Schmidt. 

Coating  of  Brass  with  Bismuth.— C.  Puscher. — Add,  to  a  solution 
of  nitrate  of  bismuth,  made  with  i6'66  grms.  of  that  metal,  33^32  grms. 
grms.  of  purified  cream  of  tartar  dissolved  in  boiling  water,  and  add 
from  50  to  about  67  grms.  of  previously-pulverised  bismuth.  Place  the 
brass  objects  to  be  coated  over  into  this  fluid  while  boiling,  and,  in  a 
short  time,  a  brilliant  silvery  white  strongly  and  firmly-adhesive  coat¬ 
ing  of  bismuth  will  be  deposited. 


NOTES  AND  QUERIES. 


Glycerine.— “  Subscriber  "  is  referred  to  pages  71  and  167  of  our 
19th  volume. 

Volatilising  Common  Salt. — (Reply  to  “  Enquirer.”) — Common 
salt  is  readily  volatilised  in  the  presence  of  aqueous  vapours,  and  is  b}^ 
no  means  a  non-volatile  substance,  even  at  temperatures  short  of  red 
heat. 

Barwood-Red  and  Indigo-Blue.— Perhaps  some  of  your  nume¬ 
rous  correspondents  would  favour  me  with  the  best  modes  of  pro¬ 
ducing  the  above  on  cotton  cloth,  both  as  regards  brilliancy  of  colour 
and  economical  production. — Chemicus. 

Dr.  Schiebler’s  Apparatus. — If  W.  R.  will  refer  to  the  new 
edition  of  Fresenius’s  “  Quantitative  Analysis,”  under  “  Carbonic  Acid 
Estimation”  he  will  find  a  description  and  figure  occupying  three 
pages. — A.  V. 

Detection  of  Linseed  Oil  in  Rape  Oil. — (Reply  to  B.  Ludlow.) — 
See  Chemical  News,  vol  xix.,  pp.  238  and  252.  There  does  not  exist, 
as  far  as  we  have  been  able  to  ascertain  a  special  work  on  oils,  either 
in  the  English  or  any  other  language. 

Native  Crystalline  Phosphates. — Apatite  occurs,  in  the  crystal' 
line  state  in  various  forms,  and  so  do  other  phosphates  ;  and  therefore 
the  statement  made  by  Mr.  Hutton,  in  reference  to  the  Canadian  phos¬ 
phate,  should  be  taken  in  a  less  decided  and  exclusive  manner.  Any 
work  on  mineralogy  will  prove  the  existence  of  a  variety  of  native 
crystalline  phosphates.— T.  A. 

Dinitrobenzol. — (Reply  to  W.  H.  W.) — There  is  no  doubt  that  the 
methods  for  preparing  this  compound  as  described  by  Dr.  Miller  and 
Dr.  Watts,  are  as  good  as  any  ;  if  you  desire  others,  you  should  peruse 
such  periodicals  as  the  Bulletin  de  la  Societe  Chimique  de  Paris , 
the  Annalen  der  Chemie  uttd  Pharmacie,  and  the  Zeitschrift  fiir' 
Chemie  von  Beilstein,  all  of  which  you  may  inspect  at  the  Library  of 
the  Commissioners  of  Patents. 

Hardness  of  "Water.— (Reply  to  W.  R.) — A  water  of  15  and  4-ioths 
degrees  would  require  31  measures  of  soap,  but  if  diluted  to  twice 
its  volume,  it  would  require  34  measures  of  soap.  Take  another 
instance :  the  standard  water,  if  diluted  to  twice  its  volume,  would 
require  35  measures  of  soap.  The  extra  quantity  of  soap  used,  after 


diluting,  represents  the  hardness  of  the  pure  water  added.  Selenite  is 
preferable  to  calcium  chloride  for  the  standard  water,  as  it  requires  no 
preparation  ;  when  finely  powdered,  it  readily  dissolves.  A  useful 
table  will  be  found  in  the  new  edition  of  Fresenius’s  “Quantitative 
Analysis,”  which  is  an  expansion  of  Clark’s,  and  saves  all  trouble  of 
calculation  ;  it  gives  the  soap-test  required  from  o°  to  160,  at  intervals 
of  i-ioth  degree. 


MEETINGS  FOR  THE  WEEK. 


Monday,  April  nth. — Medical,  8. 

-  London  Institution,  4. 

-  Geographical,  8.30. 

Tuesday,  12th. — Photographic,  8. 

- -  Institution  of  Civil  Engineers,  8. 

— —  Ethnological,  8. 

Wednesday,  13th. — Geological,  8. 

-  Microscopical,  8. 

Thursday,  14th. — London  Institution,  7.30. 

Saturday,  16th. — Quekett  Microscopical  Club.  Excursion  to  Barnes. 

To  meet  at  Waterloo  Station  (Richmond  line),  at 
2  p.m. 


CHEMISTRY  CHAIR  IN  ANDERSON’S  UNIVERSITY. 
To  the  Trustees  and  Managers. 

r^entlemen, — As  a  Professor  to  fill  the  present 

vacant  Chair  of  Chemistry  in  Anderson’s  University  is  likely 
soon  to  be  appointed,  and  as  it  is  my  intention  to  become  a  Candidate, 

I  take  the  liberty  of  addressing  a  few  statements  to  you  as  preliminary 
to  sending  in  testimonials,  &c. 

I  at  present  hold  the  appointments  of  Lecturer  on  Chemistry  to  the 
Glasgow  Mechanics’  Institution  and  Professor  of  Chemistry  in  the 
Glasgow  Veterinary  College.  The  former  I  received  upwards  of  four 
years  ago,  when  five  candidates  came  forward;  and  the  latter  appoint¬ 
ment  I  obtained,  also  four  years  ago,  on  the  recommendation  of  the 
late  Professor  Penny,  who  was  for  many  years  chemical  teacher  in 
both  institutions — and  on  his  resignation  of  the  Professorship  in  the 
Veterinary  College,  it  was  mainly  through  him  that  I  was  appointed 
in  his  place. 

About  five  years  ago,  the  Faculty  of  Physicians  and  Surgeons  of 
this  city  deputed  two  of  its  members  to  report  on  my  Chemical  capa¬ 
bilities;  and  the  result  was  a  grant  from  that  body  recognising  my 
lectures  and  pradtical  classes  as  qualifying  for  examination  before 
their  board,  and  all  other  boards,  &c.,  which  recognise  the  Chemical 
teacher’s  certificates  of  Anderson's  University. 

I  received  my  Chemical  training  in  Edinburgh  College  of  Surgeons, 
under  Dr.  Macadam,  where  I  remained  upwards  of  seven  years. 
During  much  of  that  time  I  was  Senior  Assistant  and  Demonstrator, 
and  had  charge  of  large  classes  of  both  medical  and  manufacturing 
students.  The  analyses  of  medical  and  technical  products  were  made 
daily  by  me  in  Dr.  Macadam’s  laboratory. 

On  my  coming  to  Glasgow  to  open  a  laboratory  of  my  own,  which  I 
did  in  Ingram  Street,  I  found  the  field  of  work  extensive  enough,  but 
so  well  taken  up  by  other  Chemists  that  little  could  be  accomplished 
for  a  year.  My  appointments  to  the  Mechanics’  Institution  and  Ve¬ 
terinary  College,  as  Chemical  teacher,  opened  a  road  ;  and  by  no  small 
amount  of  energy  and  perseverance  I  have  now  the  satisfaction  of 
possessing  the  largest  Practical  Chemistry  Classes  in  the  city. 

I  have  lectured  daily,  and  held  practical  classes,  in  my  laboratory  and 
leCture-rooms  and  out  of  them,  for  five  years,  since  I  came  to  Glasgow. 
As  you  are  already  aware,  I  have  expended  large  sums  of  money  in 
fitting  up  my  laboratories,.  &c.,  with  apparatus  suitable  to  the  ad¬ 
vancement  of  classes  in  Technical  Chemistry. 

The  number  of  medical  students  who  have  attended  my  lectures 
and  classes  has  been  considerable,  and  at  the  present  time  at  the 
Practical  Medical  Class  there  are  twenty-one  students.  This  number, 
when  it  is  remembered  the  disadvantages  the  additional  teacher  must 
be  under,  who  is  some  distance  from  the  Andersonian,  is  highly 
gratifying. 

It  is  out  of  place  at  this  time  to  refer  to  personal  scientific  researches 
and  discoveries;  but,  as  indicating  that  I  have  not  been  backward  in 
adding  to  Chemical  faCts,  I  may  mention  Oleography,  Water  Analysis, 
Free  Sulphuric  Acid,  Manure  Analysis,  Detection  of  Strychnine, 
Blood  Stains,  Wood  Paper,  as  some  amongst  my  original  investiga¬ 
tions. 

The  departments  of  Scientific,  Medical,  rod  Technical  Chemistry 
occupy  my  entire  attention,  and  perhaps  the  best  evidence  of  work 
done  satisfactorily  is  in  the  faCt  of  having  enrolled,  during  three 
sessions,  upwards  of  500  practical  students,  and  these  at  fees  considerably 
higher  than  at  any  laboratory  in  the  city  ;  while  the  number  of 
leCture  students  wras  313.  These  numbers  chiefly  represent  manu¬ 
facturing  students. 

Should  I  have  the  honour  to  be  elected  by  you,  I  shall  endeavour  to 
hold  the  appointment  with  acceptance. 

I  beg  to  place  before  you  these  statements,  and  I  shall  consider 
it  a  great  favour  to  have  your  support  at  the  time  of  the  appoint¬ 
ment. 

I  am,  Gentlemen,  yours  respectfully, 

R.  CARTER  MOFFAT,  Ph.D. 

Analytical  Laboratory,  and  School  of  Technical 
and  Medical  Chemistry, 

Mechanics’  Institution,  38,  Bath  Street,  Glasgow, 
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ON  THE 

RELATION  BETWEEN  THE  SUN’S  ALTITUDE 

AND  THE 

CHEMICAL  INTENSITY  OF  TOTAL  DAYLIGHT 
IN  A  CLOUDLESS  SKY.* 

By  HENRY  E.  ROSCOE,  F.R.S.,  &c.,  and  T.  E.  THORPE, 

Ph.D.,  &c. 

In  this  communication,  the  authors  give  the  results  of  a 
series  of  determinations  of  the  chemical  intensity  of  total 
daylight,  made  in  the  autumn  of  1867,  on  the  flat  plateau 
of  the  River  Tagus,  about  8£  miles  S.  E.  of  Lisbon,  under 
a  cloudless  sky,  with  the  objed  of  ascertaining  the  re¬ 
lation  existing  between  the  solar  altitude  and  the  chemical 
intensity  of  the  light. 

The  experiments  were  made  as  follows: — 1.  The 
chemical  adion  of  total  daylight  was  observed  in  the 
ordinary  manner  ;  2.  The  chemical  adtion  of  the  diffused 
daylight  was  then  observed,  by  throwing  on  to  the  exposed 
paper  the  shadow  of  a  small,  blackened  brass  ball,  placed 
at  such  a  distance  that  its  apparent  diameter,  seen  from 
the  position  of  the  paper,  was  slightly  larger  than  that  of 
the  sun’s  disk;  3.  Observation  No.  1  repeated;  4.  Obser¬ 
vation  No.  2  repeated.  Next,  the  means  of  observations 
1  to  4  were  taken.  The  sun’s  altitude  was  determined 
by  a  sextant  and  artificial  horizon.  One  of  the  sets  of 
134  observations  was  made  as  nearly  as  possible  every 
hour. 

It  has  been  already  pointed  out,  and  proved  by  experi¬ 
ments  made  at  Kew,  that  the  mean  chemical  intensity  of 
total  daylight,  for  the  hours  equidistant  from  noon,  is 
constant.  The  results  of  the  present  series  of  experiments 
prove  that  this  conclusion  holds  good  generally.  One  of 
the  chief  results  arrived  at  is  that,  although  the  chemical 
intensity  for  the  same  altitude,  at  different  places  and  at 
different  times  of  the  year,  varies  according  to  the  varying 
transparency  of  the  atmosphere,  yet  the  relation,  at  the 
same  place,  between  altitude  and  intensity  is  always 
represented  by  a  straight  line. 


ON  THE  ACIDS  CONTAINED  IN  CRAB  OIL.f 

By  WILLIAM  J.  WONFOR, 

Student  in  the  Laboratory  of  the  Goverment  School  of  Science, 

Dublin. 


Crab  oil  is  obtained  from  the  nuts  of  a  tree  known  botani- 
cally  as  Hylocarpus  carapa,  and  also  as  Carapa  Guianensis. 
This  tree  grows  abundantly  in  the  forests  of  British  (also 
of  Netherland’s)  Guiana.  The  oil  is  prepared  from  the 
kernels,  by  boiling  them  for  some  time  in  water,  and  then 
placing  them  in  heaps,  and  leaving  them  for  some  days. 
They  are  next  skinned,  and  afterwards  triturated  in  wooden 
mortars,  until  reduced  to  a  paste,  which  is  spread  out  on 
inclined  boards,  and  exposed  to  the  sun  :  the  oil  is  thus 
melted  out,  and  trickles  into  receiving  vessels. 

The  author  obtained  the  oil  as  met  with  in  the  country 
it  is  prepared  in,  by  native  Indians,  and  hence  by  rather 
primitive  and  unskilful  methods.  It  is  a  semi-fluid, 
butyraceous  mass,  evolving  a  penetrating  odour.  The 

*  Abstract  of  a  paper  communicated  to  the  Royal  Society. 

+  Abstract  of  a  paper  read  before  the  Royal  Society.  Communicated 
by  Dr.  Maxwell  Simpson. 


oil  melts  at  550.  In  order  to  obtain  the  acids,  the  oil  was 
saponified  with  a  solution  of  potassic  hydrate,  and  the 
soap  obtained  dissolved  in  a  large  quantity  of  water,  to 
which  solution  of  sodic  chloride  was  added  in  excess.  The 
soap  thus  separated  was  washed,  and  again  dissolved  in 
water,  and  that  solution  decomposed  by  means  of  hydro¬ 
chloric  acid.  The  liberated  fatty  acids  were  colleded 
and  pressed,  and,  after  having  been  carefully  freed  from 
any  sodic  chloride,  again  saponified,  and  the  same  treat¬ 
ment  repeated  ;  and  the  soda-soap  obtained  decomposed 
with  tartaric  acid.  The  melting-point  of  the  mixed'acids 
was  40°. 

The  author  describes,  further,  at  great  length,  the 
purification  of  the  acid,  and  states  that  its  melting-point 
is  57°- 

The  acid  presents  the  appearance  of  a  white,  glistening 
mass,  which,  on  being  submitted  to  organic  elementary 
analysis,  gave,  in  100  parts Carbon,  75*00;  hydrogen, 
12*50;  oxygen,  12*50.  Formula,  CI6H3202.  The  com¬ 
position  of  the  argentic  palmitate  is,  Cx6H3I02Ag. 

The  author  also  prepared  the  ethylic  palmitate, 
Ci6H3I(C2H5)02,  and  also  describes  a  baric  salt.  He 
further  states  that,  for  various  reasons,  he  was,  to  his 
regret,  not  enabled  to  examine  quite  satisfactorily  the 
acid  of  the  lower  melting-point  contained  in  the  original 
saponified  and  purified  mass. 


ON  THE 

CHEMICAL  EQUILIBRIUM  BETWEEN  CARBON, 
HYDROGEN,  AND  OXYGEN. 

By  M.  BERTHELOT. 


The  following  facts  are  the  result  of  experiments  on 
decomposition  of  carbonic  acid,  steam,  and  the  prolonged 
reaction  of  the  spark  on  sundry  mixtures  of  hydrogen,  oxide 
of  carbon,  oxygen,  steam,  and  carbonic  acid. 

1.  Decomposition  of  Carbonic  Acid. — This  gas,  when 
traversed  by  a  series  of  induction-sparks,  decomposes 
rapidly.  The  decomposition  reaches  a  certain  limit,  then 
retrogrades,  again  augments,  diminishes,  and  so  on,  with¬ 
out  tending  towards  any  fixed  limit.  This  is  shown  by  the 
following  table,  which  demonstrates  the  volume  of  gases 
non-absorbable  by  potash  (oxide  of  carbon,  and  oxygen) 
contained  in  100  volumes  of  the  mixture  under  analysis. 
The  experiment  was  conducted  with  200  c.c.  of  gas,  the 
sparks,  which  were  strong  and  slow,  proceeding  from  a 
Ruhmkorff  coil  fed  by  six  elements  of  Bunsen.  The 
specimens  were  taken  and  analysed  from  time  to  time. 


After  5  minutes 
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The  relation  2  —  1  between  the  oxide  of  carbon  and  the 
oxygen  was  verified  every  time  ;  it  exists  only  when  the 
spark  plays  between  platinum  wires  placed  at  a  great 
distance  from  the  mercury,  otherwise  part  of  the  oxygen 
is  absorbed  by  the  latter.  All  this  tends  to  establish  the 
important  fad  that  the  decomposition  of  carbonic  acid 
does  not  tend  towards  any  fixed  limit ;  this  is  contrary  to 
what  occurs  during  the  decomposition  of  acetylene  and 
many  other  readions.  This  absence  of  a  fixed  limit  indi¬ 
cates  the  simultaneous  existence  of  two  contrary  but 
independent  causes.  Of  this  more  anon. 

2.  The  extreme  limits  between  which  the  decomposition 
oscillates  have  no  elements  of  constancy  ;  all  depends  on 
the  length  and  intensity  of  the  sparks,  as  a  comparison 
of  the  preceding  table  with  the  following  will  show. 
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Short  sparks. 

Very  short  and 
feeble  sparks.* 
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*  Two  elements  of  Bunsen. 

These  figures  show  progressive  decomposition  followed 
by  re-combination. 

3.  A  mixture  of  2  volumes  of  oxide  of  carbon  and 
1  volume  of  oxygen,  with  a  suitable  quantity  of  carbonic 
acid,  does  not  explode.  It  is  only  necessary  that  the  car¬ 
bonic  acid  should  constitute  60  or  65  hundredths  of  the 
entire  volume.  The  limit  is  still  somewhat  uncertain, 
according  to  the  intensity  of  the  sparks.  The  re-united 
oxide  of  carbon  and  oxygen  form,  in  this  instance,  from 
35  to  40  hundredths  of  the  entire  mass. 

My  next  researches  related  to  the  limits  of  the  com¬ 
position  of  explosive  mixtures  formed  of  oxide  of  carbon 
and  oxygen. 

4.  I  first  of  all  verified  the  observations  of  Dalton, 
according  to  whom  explosion  does  not  occur  in  the  mix¬ 
ture  of  the  two  gases  containing  less  than  the  fifth,  or 
more  than  the  i4-i5ths  of  its  volume  of  oxide  of  carbon. 
These  limits  vary  slightly  with  the  intensity  of  the  spark  ; 
moreover,  in  the  same  mixture,  the  combustion  is  some¬ 
times  complete  and  sometimes  incomplete.  For  instance, 


a  mixture  formed  of — 

Oxide  of  carbon  .  i8‘6 

Oxygen . 81-4 


burnt  with  flame,  all  the  oxide  of  carbon  being  changed 
into  carbonic  acid  in  one  experiment  ;  while,  in  another, 
only  io'o  of  it  was  formed.  The  result  was  similar  in 
limited  mixtures  in  which  oxide  of  carbon  predominated, 
or  even  oxide  of  carbon  and  oxygen  in  the  presence  of 
excess  of  carbonic  acid.  These  variations  are  due  to  the 
cooling  adtion  of  the  excess  of  gas. 

5.  Can  combination  be  produced  below  the  limit  of 
explosive  combustion,  and  to  what  extent  ?  It  is  only 
known  that,  at  a  certain  distance  within  that  limit,  the 
combination  is  explosive  and  complete,  whilst,  at  a  cer¬ 
tain  distance  beyond  it,  no  combination  is  appreciable 
under  the  influence  of  a  single  spark. 

Now  I  have  perceived  that,  in  all  mixtures  of  oxide  of 
carbon  and  oxygen  beyond  the  point  of  explosion,  the 
combination  takes  place  under  the  influence  of  a  current 
of  prolonged  sparks,  and  that  it  is  completely  effected, 
whatever  may  be  the  excess  of  oxygen  or  oxide  of  carbon  ; 
for  instance,  in  a  mixture  formed  of — 


Oxide  of  carbon  .  13-0 

Oxygen . 8yo 


a  current  of  strong  sparks,  prolonged  during  a  minute, 
was  sufficient  to  form  6-5  of  carbonic  acid  ;  in  five  minutes, 
this  figure  was  increased  to  i3‘o.  The  result  was  the 
same  with  sundry  mixtures  containing  8-o  and  5-0  of  oxide 
of  carbon;  the  same  with  mixtures  in  which  oxide  of  carbon 
predominated,  the  oxygen  being  3-3  and  ro,  only  in  the 
case  of  these  latter  more  time  was  required  to  complete 
the  adtion.  These  different  results  furnish  the  types  of  a 
progressive  adtion,  which  tends  to  a  complete  combina¬ 
tion  under  homogeneous  systems. 

6.  In  order  to  establish  the  fadt  more  fully,  I  also  worked 
upon  the  reciprocal  systems,  which  resulted  in  complete 
reaction,  whatever  were  the  mixtures  of  carbonic  acid  and 
oxygen,  or  carbonic  acid  and  oxide  of  carbon,  whose  com¬ 
position  approximates  to  that  of  systems  corresponding  to 
the  limit  of  explosive  combustion.  Such  are  the  following — 

Carbonic  acid  ..  ..  166  Carbonic  acid  ..  ..  13-0 
Oxygen  . 83‘4  Oxide  of  carbon  ..  8yo 

After  being  subjedted  to  the  sparks  for  one  hour,  I  dis¬ 
covered  exadtly  the  same  volume  of  carbonic  acid  ;  there¬ 
fore  the  presence  of  a  suitable  excess  of  oxygen  or  oxide 
of  carbon  completely  hinders  decomposition. 


7.  It  is  altogether  different  in  cases  where  oxygen  or 
oxide  of  carbon  are  contained  in  the  mixture  in  only  slight 
proportions;  for  instance,  a  mixture  consisting  of  96-5  of 
carbonic  acid  and  3-5  of  oxide  of  carbon,  when  subjedted 
to  a  current  of  sparks  for  a  quarter  of  an  hour,  augmented 
to  5-1,  by  reason  of  the  formation  of  3-4  of  oxide  of  carbon 
and  1-7  of  oxygen. 

Mixtures  in  which  carbonic  oxide  is  mingled  at  once 
with  oxide  of  carbon  and  oxygen,  in  the  proportion  of 
2  volumes  of  one  to  1  of  the  other,  behave  in  a  par¬ 
ticular  way  ;  they  are  reciprocal  with  those  which  ensue 
from  the  decomposition  of  carbonic  acid,  and  furnish  the 
some  results  for  an  equivalent  compound.  Thus,  the 
carbonic  acid  forming  less  than  6o-iooths,  the  combina¬ 
tion  is  complete  and  explosive,  as  has  been  already  stated. 
Below  6o-iooths,  the  combination  is  partial,  always  in¬ 
complete,  and  does  not  tend  towards  any  fixed  limit.— 
Coinptcs  Rendus,  vol.  lxviii.,  p.  1035. 


ON  THE 

DETERMINATION  OF  PHOSPHORIC  ACID.* 

By  WILLIAM  CARLETON  WILLIAMS, 

Student  in  the  Laboratory  of  Owens  College. 

Of  the  many  methods  proposed  for  the  separation  of 
phosphoric  acid  from  the  alkaline  earths,  few  are  better 
than  the  one  devised  by  W.  Reissig,  founded  upon  a 
process  originally  described  by  Reynoso.  This  method, 
although  used  in  many  Germany  laboratories,  has, 
strange  to  say,  found  but  little  favour  among  English 
chemists.  This  is  probably  owing  to  the  somewhat  compli¬ 
cated  and  tedious  nature  of  the  operations  required.  The 
modifications  described  in  the  following  communication 
considerably  simplify  the  process,  and  may,  possibly,  lead 
to  its  more  general  adoption. 

Reissig’s  method  depends  upon  the  fad  that,  when 
metallic  tin  is  added  in  excess  to  a  solution  of  the  phos¬ 
phate  of  the  alkaline  earths  in  nitric  acid,  the  stannic  acid 
formed  by  the  oxidation  of  the  metal  combines  with  the 
phosphoric  acid  and  completely  removes  it  from  solution. 
On  filtering,  therefore,  we  at  once  separate  the  alkaline 
earths  which  remain  in  solution  from  the  insoluble  combi¬ 
nation  of  stannic  and  phosphoric  acids.  In  order  to  deter¬ 
mine  the  amount  of  phosphoric  acid  contained  in  the  tin 
oxide,  the  compound  is  dissolved  in  a  small  quantity  of 
concentrated  potash  solution,  when  the  two  acids  dissolve 
as  meta-stannate  and  phosphate  of  potassium  ;  the  fluid  is 
now  saturated  with  hydrogen  sulphide,  a  small  quantity  of 
ammonium  pentasulphide  added,  and,  lastly,  a  slight  excess 
of  acetic  acid.  The  tin  sulphide  is  then  separated  by  fil¬ 
tration  ;  all  the  phosphoric  acid  is  contained  in  the  filtrate, 
and  its  amount  may  be  determined  by  the  ordinary  method 
as  magnesium  ammonium  phosphate. 

The  chief  disadvantage  of  this  method  arises  from  the 
necessity  of  employing  a  large  excess  of  metallic  tin,  in 
order  to  completely  remove  the  phosphoric  acid  from 
solution.  The  bulk  of  tin  sulphide  obtained  is,  therefore, 
very  large,  and  its  filtration  and  washing  is  an  exceedingly 
long  and  tedious  operation.  In  order  to  shorten  the 
process,  Reissig  recommends  that  the  alkaline  solution  of 
the  phosphate  and  stannate  be  transferred  to  a  weighed 
flask  of  1000  cubic  capacity,  and  then  diluted  with  water 
until  the  fluid  measures  about  900  cubic  ;  the  solution  is 
next  saturated  with  hydrogen  sulphide,  then  ammonium 
sulphide  and  acetic  acid  in  slight  excess  added,  and  the 
tindture  diluted  until  the  whole  weighs  1000  grms.  After 
standing  for  a  few  hours  the  clear  supernatant  liquid  is 
carefully  poured  through  a  filter,  taking  care  not  to 
disturb  the  precipitate.  In  the  filtrate  the  phosphoric 
acid  is  estimated  as  magnesium  pyrophosphate.  The 

*  Read  before  the  Manchester  Literary  and  Philosophical  Society, 
March  22,  1870.  Communicated  by  Prof.  Roscoe,  Ph.D.,  F.R.S. 
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amount  of  the  fluid  employed  in  the  determination  is 
ascertained  by  again  weighing  the  flask.  On  subtracting 
the  weight  of  the  tin-sulphide  calculated  from  the  quantity 
of  the  metal  originally  employed,  we  have  all  the  data 
required  to  determine  the  amount  of  phosphoric  acid  in 
the  entire  solution. 

This  method  of  proceeding  is  not  altogether  faultless  in 
principle.  (1)  It  pre-supposes  that  from  a  known  weight 
oftin-foil  we  are  able  tocalculate  the  amount  of  tin-sulphide 
it  will  yield.  Now  the  tin-foil  of  commerce  is  seldom  or 
never  pure,  it  almost  invariably  contains  a  considerable 
porportion  of  lead,  often  amounting  to  one-third  of  its 
weight,*  and  this  of  course  passes  into  the  nitric  acid 
solution  of  the  alkaline  earths.  (2)  Since  only  a  portion 
of  the  phosphoric  acid  present  is  actually  weighed,  the 
remainder  being  deduced  by  calculation,  the  chances  of 
ultimate  error  are  considerably  increased. 

These  sources  of  error  are  removed  by  simply  filtering 
and  washing  the  tin-sulphide  by  means  of  the  Bunsen 
“  water-pump,”  an  operation  of  comparative  short 
duration.  We  thus  obtain  the  whole  quantity  of  phos¬ 
phoric  acid  in  solution,  and  entirely  obviate  the  numerous 
weighings,  involving,  too,  the  very  uncertain  correction 
for  the  amount  of  tin-sulphide  present. 

In  order  to  test  the  trustworthiness  of  the  method  thus 
modified,  the  following  experiments  were  undertaken.  A 
quantity  of  pure  calcium  phosphate  was  prepared  by 
adding  calcium  chloride  to  an  excess  of  sodium  phosphate, 
and  the  precipitate  washed,  dried  and  ignited.  About  0-5 
grm.  of  this  compound  was  weighed  out  into  a  porcelain 
basin,  and  dissolved  in  a  small  quantity  of  nitric  acid  ;  the 
solution  was  then  concentrated,  and  the  strongest  nitric 
acid  (boiling  at  86°  C.)  added  until  the  calcium  nitrate 
commenced  to  separate  out.  This  was  immediately  re¬ 
dissolved  by  the  addition  of  a  few  drops  of  dilute  nitric 
acid.  The  nitric  acid  solution  is  now  in  the  highest 
possible  state  of  concentration  :  on  throwing  a  small 
quantity  of  tin  into  this  solution,  the  metal  is  rapidly 
oxidised  to  stannic  acid,  and  the  supernatant  liquid 
remains  perfectly  clear.  The  preliminary  heating  of  the 
solution  is  indispensable,  since  in  the  cold  the  metal  is 
apt  to  become  passive,  when  it  completely  resists  the 
action  of  the  acid.  The  precipitate  is  now  dissolved  in  a 
small  quantity  of  caustic  potash,  and  saturated  with 
hydrogen  sulphide  ;  on  adding  acetic  acid  in  slight  excess 
the  tin-sulphide  is  precipitated.  The  precipitate  is  then 
separated  by  means  of  the  Bunsen  “  filter-pump,”  and  the 
whole  of  the  phosphoric  acid  is  contained  in  the  filtrate. 
After  concentrating  the  solution,  and  again  filtering  from 
a  minute  precipitate  of  tin-sulphide,  which  invariably 
separates  out  (tin-sulphide  being  slightly  soluble  in  solu¬ 
tions  containing  hydrogen  sulphide),  the  phosphoric  acid 
may  be  precipitated  as  the  magnesium  ammonium  salt, 
and  weighed  as  pyrophosphate. 

I.  Ratio  of  tin  to  phosphoric  acid,  4  to  1. 

Mg2Pa07.  P205. 

I.  0-5135  grm.  cal.  phos.  gave  0-405  =  50-45  per  cent 

II.  0-447  »  „  )>  0-358  =  50-78  ,, 

Mean . 50  61  ,, 

The  lime  was  determined  as  caustic  lime  after  removal 
of  the  lead  by  means  of  hydrogen  sulphide.  The  mean  of 
two  concordant  analyses  gave  49-65  per  cent  of  lime. 

Hence  the  composition  of  the  calcium  phosphate  is — 


Phosphoric  acid  . 50-61 

Lime  . 49‘§5 


10026 

It  is,  therefore,  evident  that  the  amount  of  pure  tin  re¬ 
quired  need  not  exceed  four  times  the  weight  of  phosphoric 
acid  present. 

The  following  experiments  show  that  this  is,  moreover, 
the  minimum  quantity  that  can  be  used. 

*  The  tin-foil  employed  in  my  experiments  contained  31-35  Per 
cent  lead. 


II.  Ratio  of  tin  to  phosphoric  acid  =  3-o  to  1. 

Mg2P207  P205 

°"477  grm.  cal.  phos.  gave  0-307  =  41-53  per  cent 

III.  Ratio  of  tin  to  phosphoric  acid  =  3'5  to  1. 

Mg2P20-.  P202. 

0-598  grm.  cal.  phos.  gave  0-388  =41-50  per  cent 

0-434  ,,  ,,  ,,  0-304  =44-82  „ 

In  order  to  confirm  the  above  results  I  have  determined 
the  proportion  of  lime  and  phosphoric  acid  contained  in 
the  calcium  phosphate  employed  in  the  analyses,  by 
dissolving  the  compound  in  hydrochloric  acid,  and 
adding  sufficient  sulphuric  acid  to  precipitate  the  base. 
To  each  volume  of  the  liquid  two  volumes  of  alcohol  were 
added,  and  the  mixture  allowed  to  stand  about  twelve 
hours,  when  it  was  filtered  and  the  precipitate  thoroughly 
washed  with  alcohol.  The  filtrate  containing  the 
phosphoric  acid  is  evaporated  to  dryness,  the  residue 
dissolved  in  water,  and  the  acid  precipitated  as  the  mag¬ 
nesium  ammonium  salt.  The  lime  was  weighed  as  sulphate. 


I.  0-525  grm.  gave  0-411  MgP207  =  50-08  per  cent  P205 
II.  0-507  ,,  ,,  0-396  ,,  =49-96  per  cent  P205 

The  lime  amounted  to  50  per  cent.  Hence  the  composi¬ 
tion  of  the  calcium  phosphate  is — 

P205  . 50*02 

CaO  . 50-00 


100-02 


exactly  agreeing  with  the  determinations  made  by  the  tin 
method. 

ON  MICROSCOPICAL  MANIPULATION. 

By  W.  T.  SUFFOLK,  F.R.M.S. 

(Concluded  from  p.  158.) 


Lesson  VI.  (continued). 

The  length  of  cotton-fibre  ( staple )  is  determined  by 
drawing  out  a  tuft  of  the  cotton  repeatedly  between 
the  fingers,  until  the  hairs  are  laid  parallel,  and  then 
measuring  the  length  of  the  tuft.  This  is  the  mode 
of  measurement  in  use  among  cotton-brokers.  An 
easy  and  accurate  method  of  measuring  single  fibres 
of  cotton  had  long  been  a  desideratum  in  analytical 
operations.  In  1862,  Captain  C.  J.  Mitchell,  of  the 
Government  Central  Museum,  Madras,  writes,  re¬ 
specting  a  process  he  had  used  for  this  purpose  : — 
“  It  is  exceedingly  tedious,  and  very  trying  to  both 
eyes  and  head.”  Shortly  afterwards,  the  author 
endeavoured  to  measure  single  fibres  by  fixing  them 
with  gum  upon  a  glass  slide,  making  a  drawing  with 
the  camera-lucida,  and  measuring  the  curved  line  so 
obtained  with  a  map-measurer.  The  enlarged 
drawing  -was  from  18  inches  to  2  feet  in  length.  The 
chief  objection  to  this  process  was  the  amount  of 
time  occupied  in  the  investigation,  ordinary  micro- 
metrical  operations  not  being  applicable,  on  account 
of  the  great  length  of  the  fibres  and  the  impossibility 
of  measuring  them  as  straight  lines  ;  hence  the 
necessity  of  making  drawings,  and  following  all  the 
curves  with  the  little  measuring-wheel.  A  simple 
and  accurate  process  has  been  invented  by  Mr.  C. 
O’Neill,  and  is  described  by  him  in  a  communication 
to  the  Literary  and  Philosophical  Society  of  Man¬ 
chester  (“  Memoirs,”  1863 — 4,  p.  389).  The  apparatus 
employed  consists  of  a  plate  of  glass,  on  which  is 
ruled  a  scale  2  inches  long,  divided  into  tenths,  a 
pair  of  fine  forceps,  and  two  camel-hair  pencils. 
The  scale  is  laid  upon  a  piece  of  black  cloth,  and 
1  well  lighted,  by  daylight  or  a  lamp,  with  condensing- 


172  Explosion  of  Fulminating  Gold .  { c ^ s’ 


lens.  The  fibres  are  selected,  and  held  by  the 
forceps,  and,  with  one  of  the  pencils,  moistened  in 
the  mouth,  pressed  and  drawn  out  on  the  glass 
plate  ;  the  forceps  are  then  dropped,  and  the  other 
pencil  brought  into  use  to  lay  out  the  fibre,  the 
length  of  which  is  then  read  off.  The  operation 
requires  considerable  practice,  but,  when  acquired, 
single  fibres  can  be  measured  to  0*05  inch  with  suffi¬ 
cient  rapidity  for  analytical  purposes.  As  some 
cotton-fibres — such  as  Sea  Island— reach  the  length 
of  2  inches,  it  is  well  to  have  the  scale  extended  to 
3  inches  :  this  will  also  prevent  the  necessity  of  being 
careful  about  placing  the  fibre  on  the  beginning  of 
the  scale,  as  there  will  be  plenty  of  space.  And  it  is 
convenient  to  have  a  scale  of  about  the  same  length 
divided  into  millimetres.  For  comparison  with  Con¬ 
tinental  observations,  Mr.  O’Neill  gives  the  following 
results  of  some  observations  on  the  length  of  cotton- 
fibres  : — 


Maximum. 

Mean. 

Minimum. 

in. 

in. 

in. 

Sea  Island  .. 

2*00 

i*68oo 

••  i*35 

Another  sample 

2*05 

..  1*4440 

1*10 

Queensland  .. 

r95 

..  1*5010 

1*10 

Egyptian 

r55 

1*2520 

..  o*g5 

Pernambuco 

I'5° 

..  1*6750 

••  0*75 

Surat  . 

..  o*g425 

••  075 

Another  sample 

1*10 

..  o*g25o 

••  0*55 

Another  sample 

1*05 

..  o*go5o 

0*70 

another  communication 

(1862-3,  P- 

38g),  Mr. 

O’Neill  describes  an  ingenious  instrument  for  mea¬ 
suring  the  tensile-strength  of  fibres.  The  following 
are  some  of  the  mean  breaking-weights  of  single 


cotton-fibres  : — 

grs. 

Sea  Island .  83*g 

Another  sample  . .  . .  go*o 

Surat  .  105*8 

Another  sample  ..  ..  iqi'g 

Egyptian  .  108*0 

Another  sample  ..  ..  127*0 

Pernambuco  .  140*0 


These  determinations  are  of  great  value  to  the 
manufacturer.  And  those  intending  to  make  textile 
fabrics  their  study  would  do  well  to  consult  Mr. 
O’Neill’s  papers. 

The  amount  of  twisting  in  a  thread  is  a  very  im¬ 
portant  element  in  the  estimation  of  its  strength. 
The  famed  Dacca  muslins  owe  much  of  their 
superiority  in  lightness*  and  strength  to  the  tight¬ 
ness  of  the  twist  in  the  delicate  filaments  of  which 
they  are  composed.  This  has  been  determined  by 
Dr.  J.  F.  Watson,  who  gives  the  following  as  the 
average  number  of  twists  per  inch  in  four  samples  of 
muslin: — French,  68*8;  English,  56*6 ;  Dacca,  iio*i; 
Dacca  (another  sample),  80*7.  The  whole  subjedt 
is  carefully  worked  out  by  Dr.  Watson  in  “The 
Textile  Manufactures  and  Costumes  of  the  People 
of  India,”  pp.  5g — 74. 

Cotton  is  mixed  with  other  fibres  legitimately 
in  the  well-known  “  union  cloth,”  a  compound  of  flax 
and  cotton,  and  as  an  adulteration,  with  woollen 
fabrics,  and  in  some  specimens  of  lint. 

Silk  will  be  found  to  burn  differently  from  the 
fibres  of  the  two  classes  hitherto  considered.  It 
curls  up,  and  ultimately  fuses  and  burns,  giving  off 
the  disagreeable  odour  common  to  animal  tissues, 
as  hair,  wool,  feathers,  &c.  The  fibres  depolarise 

A  piece  of  fine  Dacca  muslin,  1  yard  wide  and  io  yards  12  inches 
long,  weighed  only  1565  grains  (Dr.  Watson  ;  work  cited,  p.  75). 


light,  giving  more  or  less  colour,  but  do  not  exhibit 
any  structural  peculiarities.  Silk  is  entirely  dis¬ 
solved  when  boiled  in  strong  solutions  of  caustic 
potash  or  soda.  If  cautiously  heated  on  a  slide  in  a 
strong  solution  of  soda,  the  fibres  will  be  found  to 
swell,  and  bulge  out  in  parts. 

Admixtures  of  other  fibres  with  silk  are  easily  de¬ 
tected,  by  the  appearance  of  the  unravelled  threads, 
under  the  microscope.  The  material  most  commonly 
used  to  adulterate  silk  is  jute.  The  microscopical 
characters  of  this  fibre  are  not  of  a  very  marked  de¬ 
scription.  It  is  best  distinguished  by  examining  the 
residue  under  the  microscope  after  the  sample  has  been 
boiled  in  a  strong  caustic  alkaline  solution.  Speci¬ 
mens  of  silk,  breaking  and  fraying  when  pressed 
into  tight  folds,  may  always  be  suspeCted  of  con¬ 
taining  jute  :  the  beautiful  gloss  of  this  fibre,  when 
carefully  prepared,  is  the  reason  of  its  selection  as 
an  adulterating  material. 

Wool. — As  already  observed,  this  fibre  presents 
very  marked  structural  peculiarities.  In  burning, 
the  same  phenomena  are  apparent  as  in  the  case  of 
silk  ;  it  is  also  soluble  in  hot  alkaline  solutions.  The 
histological  nature  of  the  surface-markings  may  be 
considered  undetermined  at  present,  the  apparent  im¬ 
brications  being  interpreted  by  some  as  scales  ;  and 
in  many  hairs  (those  of  some  of  the  bats  especially) 
this  character  is  very  marked  (M.  C.  Cooke,  Trans¬ 
actions  of  the  Quckett  Microscopical  Club,  vol.  i . ,  pp.  33 
and  55,  Plates  1,  2,  and  3  ;  article,  Hairs  of  A  nimals •, 
“Micrographic  Dictionary,”  p.  330;  “Carpenter,” 

P*  704)-  .  .  .  _ 

Two  valuable  communications  on  “  Wool,  Com¬ 
mercially  and  Microscopically  Considered”  were 
made  by  Mr.  N.  Burgess  to  the  Quekett  Microscopical 
Club.  Unfortunately,  only  abstracts  appear  in  the 
Transactions  (vol.  i.,  p.  23).  In  this  paper  some  im¬ 
portant  points  of  microscopical  structure,  bearing 
upon  the  felting  process,  are  noticed.  It  is  shown 
that  the  felting  qualities  of  wool  depend  upon  the 
number  of  waves  or  curvatures  in  the  length  ol  a 
fibre,  and  not  upon  the  apparent  serrations  or 
imbrications. 

When  heated  on  a  slide  with  strong  solution  of 
soda,  wool  swells,  the  medulla  or  interior  cellular 
portion  becomes  more  distinCt,  and  the  imbrications 
disappear,  seeming  to  have  unfolded. 

Wool  is  mixed  with  other  substances  in  the 
manufacture  of  fabrics  generally  with  the  view  of 
improving  the  texture  or  appearance,  and  not  usually 
as  an  adulteration. 


Explosion  of  Fulminating  Gold. — We  are  indebted 
to  Mr.  William  A.  Street  for  the  following  details  oi  a 
curious  explosion  which  lately  occurred  at  a  jeweller’s 
establishment  in  Syracuse.  A  quantity  of  gold  scrap  had 
been  dissolved  in  nitric  acid  and  precipitated  by  ammonia. 
The  entire  material  being  then  placed  over  a  register  to 
evaporate  was  left  there,  in  an  earthern  jar,  until  dried. 
It  was  then  removed,  and  when  cool,  the  operator,  who 
had  evidently  not  studied  the  chemistry  of  gold,  proceeded 
to  scrape  out  the  dry  precipitate  into  a  sheet  of  paper;  a 
serious  detonation  soon  occurred,  and  pieces  of  the  jar 
were  driven  through  a  thick  plate-glass  screen,  making 
clear  holes,  without  cracks,  so  high  was  their  velocity.  We 
are  not  told  of  what  became  of  the  operator,  but  fear  the 
worst.  It  is  almost  superfluous  to  add,  that  if,  as  is 
probable,  an  excess  of  ammonia  was  added  in  precipitating 
the  gold,  the  entire  process  was  exadlythat  given  in  most 
chemical  works  for  producing  fulminating  gold  in  its  most 
explosive  condition. — Communicated  by  Prof.  Morton. 
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Professor  Williamson,  F.R.S.,  President,  in  the  Chair. 


The  following  gentlemen  were  eleded  Fellows  : — F. 
Andrews,  jun.,  W.  Martindale,  A.  H.  Palmer. 

Dr.  Divers  concluded  his  paper  “  On  the  Combinations 
of  Carbonic  Acid  with  Ammonia  and  Water." 

This  elaborate  and  very  extensive  memoir  does  not 
permit  of  any  abbreviation.  Readers  desiring  more 
information  are  therefore  referred  to  the  Journal  of  the 
Chemical  Society ,  which  will,  in  one  of  the  next  numbers, 
publish  Dr.  Divers’s  investigations. 

Dr.  Gladstone  communicated  a  paper  l:  On  the  Re¬ 
fraction  Equivalents  of  the  Aromatic  Hydrocarbons ,  and 
their  Derivatives .” 

In  a  previous  paper  (read  before  the  Society  on  March 
3rd),  it  was  shown  that,  having  ascertained  the  refradion 
equivalents  of  carbon,  hydrogen,  oxygen,  nitrogen,  and 
chlorine,  the  refradive  values  of  a  large  number  of  com¬ 
pounds,  built  up  by  those  elements,  may  be  calculated 
with  a  close  approximation  to  the  truth.  In  the  present 
paper,  Dr.  Gladstone  treats  with  the  exceptions  to  that 
rule.  Phenylic  acid,  oil  of  bitter  almonds,  salicylic  acid, 
methylic  salicylate,  methylic  benzoate,  ethylic  benzoate, 
benzol,  toluol,  xylol,  cumol,  cymol,  carvol,  eugenic 
acid,  pyridine,  chinoline,  aniline,  nitrobenzol,  chloro- 
benzol,  naphthalin,  and  many  others  yet,  give,  by 
experiment,  much  higher  refradive  values  than  by  calcu¬ 
lation.  A  glance  at  the  names  of  these  exceptional 
substances  will  show  that  they  consist  of  the  aromatic 
hydrocarbons,  with  the  bodies  derived  from,  or  related  to, 
them.  The  refradion  equivalents  of  the  hydrocarbons 
themselves,  and  their  chlorine  substitution  produds,  are 
about  6‘o  above  what  theory  requires  ;  the  compounds 
from  creosote  are  a  little  higher  still.  The  azotised  pro¬ 
duds,  and  those  containing  C7,  are  very  nearly  8-o  above 
the  calculated  values,  and  hydride  of  cynnamyl  is  well 
known  to  be  among  the  most  refradive  and  dispersive  of 
bodies.  To  what  can  this  increased  refradion  be 
attributed  ?  Dr.  Gladstone  thought  first  that  the  hydrogen 
in  benzol  and  its  congeners  or  derivatives  might  have  a 
refradion  value  of  3^5  as  in  the  hydracids  of  the  halogens. 
But  on  investigating  chlorhydranil,  C6C1402H2,  where  the 
greater  part  of  the  hydrogen  is  replaced  by  chlorine,  and 
where  the  existing  hydrogen  is  considered  not  to  belong 
to  the  nucleus,  are  fradion  equivalent  of  7-6,  that  is,  about 
the  usual  amount  above  the  theoretical  value,  was  ob¬ 
tained.  Dr.  Gladstone  is  now  disposed  to  regard  the 
nucleus,  phenyl,  C(jH5,  as  an  entity,  having  an  exceptionally 
great  influence  on  the  rays  of  light,  and  this  augmentation 
of  refradive  power  has  its  analogy  to  that  change  in  the 
refradion  value  which  certain  elements  (for  instance,  iron 
and  phosphorus),  undergo  when  they  alter  their  atomicity. 
This  entity  is  not  destroyed  by  the  replacement  of  its 
hydrogen  by  chlorine,  nitric  oxide,  oxygen,  or  sulphur. 
When,  however,  this  nucleus  is  subjeded  to  such  chemical 
change  as  to  break  it  up,  the  resulting  produds  have  only 
the  ordinary  effed  on  light. 

Taking  the  difference  of  the  figures  obtained  by  experi¬ 
ment,  and  of  those  by  calculation,  it  is  found  that  the 
group  of  essential  oils  give  refradive  values  of  about 
‘2  higher  than  required  by  theory  ;  the  phenyl  group  about 
6  above  the  theory  ;  the  naphthalin  group  about  14 ;  and  the 
anthracen  group  about  17  above  the  calculated  figures. 
Now,  in  these  groups,  the  carbon  increases  in  proportion 
to  the  hydrogen,  and  thus  it  becomes  probable  to  arrange 
the  above  substances  into  certain  series,  which  Dr.  Glad¬ 
stone  regards,  however,  as  merely  a  rough  sketch,  and  by 
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no  means  as  a  decided  question.  He  hopes,  at  some 
future  time,  to  say  more  on  this  subjed. 

Mr.  Hunter,  of  Queen’s  College,  Belfast,  communi¬ 
cated  a  paper  on  “  Analysis  of  Deep  Sea  Water,"  a  sequel 
to  a  note  read  before  the  Society  in  December  last. 

Messrs.  Bolas  and  Gloves  read  a  note  “  On  the  Con¬ 
venient  Preparation  of  Bromo-picrin."  They  also  gave 
preliminary  announcement  of  the  discovery  of  tetra- 
bromide  of  carbon. 

Professor  Flow  had  sent  a  memoir  “  On  an  Acid  Feed 
Water  from  the  Coal-field  at  Stellarton ,  Nova  Scotia." 
The  paper  is  chiefly  remarkable  by  giving  information  of 
the  presence  of  free  oil  of  vitriol  in  the  water  which  is 
used  for  feeding  boilers. 

For  the  meeting  on  April  21st,  a  ledure  “  On  Vanadium," 
by  Professor  Roscoe,  is  announced. 


GLASGOW  PHILOSOPHICAL  SOCIETY. 
(Chemical  Section). 

Ordinary  Meeting,  March  28th,  1870. 

Mr.  E.  C.  C.  Stanford,  F.C.S.,  Vice-President,  in  the 

Chair. 


Mr.  T.  L.  Patterson  read  two  papers.  The  first  was 
entitled — “  On  a  Method  for  Obtaining  a  Continuous  Cur¬ 
rent  of  Air  or  Gas  under  Pressure,  for  Blowpipe  and  other 
purposes. 

The  author  first  explained  how  a  continuous  current  of 
air  or  gas  is  obtained  under  ordinary  circumstances,  by 
the  mouth  blowpipe  or  the  foot-bellows,  and  then  men¬ 
tioned  the  chief  objedions  to  those  two  methods,  and 
proceeded  to  describe  a  method  which  he  had  found  to  be 
free  from  those  objedions.  He  said  that  it  was  well 
adapted  to  blowpipe  work,  and  that  he  could  easily  obtain 
a  pressure  equal  to  half  an  atmosphere  by  means  of  it. 
The  principle  involved  is  the  same  as  the  Catalan  blowpipe 
of  Sprengel,  and  is  wrought  in  connedion  with  a  Bunsen 
filter-pump,  although  it  may  be  ereded  separately.  The 
air-tap  of  a  Bunsen  pump  being  opened,  the  water  is 
turned  on,  and  air  passes  with  the  water  down  a  long  pipe, 
of  30  to  35  feet,  in  a  continuous  stream  of  bubbles.  By 
receiving  the  stream  into  a  bottle  or  other  vessel,  made 
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air-tight  with  a  cork,  through  which  two  tubes  are  passed, 
one  nearly  to  the  bottom  of  the  vessel  and  the  other  just 
through  the  cork,  the  water  will  flow  off  by  the  deep  tube, 
and  air  escape  by  the  upper;  and,  by  placing  a  stopcock 
on  the  upper  tube,  to  regulute  the  escape  of  the  air,  the 
pressure  in  the  vessel  may  be  made  equal  to  the  height  of 
the  water-tube.  The  apparatus,  as  used  by  Mr.  Patterson, 
is  made  of  sheet-lead  and  “  compo  ”  pipes.  Its  arrange¬ 
ment  is  shown  in  the  accompanying  sketch.  The  internal 
diameter  of  the  water-pipes  is  £  inch,  and  of  the  air-pipes 
£  inch. 

At  a  is  shown  the  exhaust-pipe  of  the  pump  ;  it  reaches 
to  within  f  of  an  inch  of  the  bottom  of  the  leaden  vessel, 
c,  which  is  g  inches  square  and  1  foot  high.  This  vessel, 
or  accumulator  is  enclosed  in  a  wooden  box,  by  which  its 
sides  are  supported.  Two  holes  are  pierced  through  the 
top,  at  opposite  corners,  and  through  one  the  water-pipe, 
b,  passes  to  within  £  of  an  inch  of  the  bottom,  and  made 
air-tight.  It  is  carried  up  along  side  of  the  exhaust-pipe 
as  high  as  is  necessary  for  the  desired  pressure,  and  then 
bent  back,  and  soldered  into  a  i-inch  pipe,  c,  which 
returns,  and  carries  the  overflow-water  from  the  pressure- 
pipe,  b,  to  the  sewer.  At  d  is  shown  a  short  piece  of 
Finch  pipe,  fixed  into  the  waste-pipe,  c,  so  that  the  latter 
may  not  ad  as  a  syphon.  Into  the  other  hole  in  the 
leaden  vessel,  e,  a  piece  of  Finch  pipe,  f,  long  enough  to 
reach  to  the  laboratory,  is  soldered  air-tight.  One  or 
more  communications,  as  at  g,  may  be  taken  off  the  pipe 
'  f  to  convenient  places  in  the  laboratory,  and  the  pipe 
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itself  is  continued  to  the  same  manometer  as  is  used  to 
show  the  vacuum  obtained  by  the  pump.  Just  before  the 
vacuum  and  pressure  pipes  unite,  however,  there  is  a  cock 
soldered  into  each,  so  that,  when  the  pump  is  working, 
the  vacuum-cock,  h,  is  open  and  the  pressure-cock,  i,  is 
shut — the  reverse  being  the  case  when  the  pressure  ap¬ 
paratus  is  required.  The  mercury  in  the  manometer  gives 
the  vacuum  or  pressure  in  m.m. 

Beneath  the  vessel,  e,  is  placed  a  lever  stop-cock,  k ,  of 
1  inch  diameter,  to  give  free  exit  to  the  water  while  the 
pump  is  working  for  a  full  vacuum.  This  cock  is  wrought 
by  means  of  wires,  /,  and  pulleys,  and  thus,  when  the 
water  is  in  the  laboratory,  the  whole  apparatus  is  under 
the  operator’s  control.  The  mode  of  operating  is  as 
follows : — The  lever-cock  below  the  accumulator  is  opened, 
the  vacuum  and  pressure  cocks  adjusted,  and  the  water  is 
turned  on  ;  and  then  the  mercury  in  the  near  limb  of  the 
U-tube  rises,  and  indicates  a  vacuum.  But,  when  pres¬ 
sure  is  wanted  (as  for  a  blowpipe),  the  lever-cock  is 
closed,  the  air-pipe  of  the  pump  gently  opened,  the  mano¬ 
meter  gently  adjusted,  and,  when  the  mercury  is  at  the 


greatest  height,  the  air  is  turned  on  to  the  blowpipe  by 
the  stopcock,  gt  and  then  the  flame  will  continue  regular, 
and  as  long  as  water  and  air  flow  down  the  exhaust-tube. 
The  adjustment  for  the  flow  of  water  is  the  same  for  the 
pressure  as  for  the  vacuum  apparutus. 

This  arrangement  is  suitable  for  conducing  experiments 
under  pressure,  when  that  is  not  to  be  greater  than  half 
an  atmosphere  or  so.  In  Mr.  Patterson’s  apparatus,  the 
pipe  only  rises  to  a  height  of  13  4  feet,  equal  to  a  column 
of  mercury  303’6  m.m.,  or  irg5  inches.  The  author  had 
no  doubt  that  the  apparatus  would  work  well  up  to  nearly 
half  an  atmosphere,  and  probably  more,  if  the  tubes  could 
be  indefinitely  lengthened,  as  the  quantity  of  air  delivered 
by  the  apparatus  in  a  given  time  varies  with  the  difference 
between  the  lengths  of  the  exhaust  and  pressure  pipes. 
A  liquid  may  be  boiled  under  the  constant  pressure  of  the 
apparatus  by  placing  it  in  a  strong  flask,  and  connecting 
the  latter  (air-tight),  by  means  of  a  flexible  tube,  with  the 
pressure  stop-cock  ;  or  it  may  be  distilled  by  connecting 
the  receiver  (made  air-tight  to  the  retort  or  distilling- 
vessel)  with  the  pressure  stop-cock,  as  before.  It  will  , 
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also  be  found  useful  for  increasing  filtration,  by  applyin 
the  pressure  on  the  surface  of  the  liquid  to  be  filtered, 
when  it  is  not  desirable  to  use,  or  convenient  to  obtain, 
suCtion  from  beneath.  Probably  the  most  useful  applica¬ 
tion  of  this  air-current  is  to  the  blowpipe.  With  a 
Herapath  lamp,  it  is  easy,  by  means  of  the  stop-cocks,  to 
obtain  a  small  oxidising  or  reducing  flame  suitable  for 
chemical  experiments,  or  the  strong  and  powerful  jet 
for  glass-blowing  and  crucible  operations. 

The  author  had  not  tried  the  apparatus  with  a  Griffin’s 
blast  gas-burner  ;  but,  from  calculations  made,  he  had  no 
doubt  that,  with  a  Herapath  lamp,  he  could  get  a  blast 
quite  as  strong  as  that  obtained  by  using  the  Griffin  lamp. 
He  stated  that  it  would  be  desirable  to  have  a  float-valve 
at  the  mouth  of  the  air-pipe,  m,  in  the  accumulator,  to 
prevent  the  access  of  water  into  it,  in  the  event  of  the 
apparatus  at  any  time  becoming  deranged  or  overtaxed. 
In  conclusion,  the  author  explained  how  the  apparatus 
might  be  used  for  delivering  a  steady  current  of  any  other 
gas  not  very  soluble  in  water. 

The  cost  of  Mr.  Patterson’s  apparatus,  as  fitted  in  con¬ 
nection  with  a  Bunsen  pump,  is  about  30s. 

A  discussion  followed.  Several  members  expressed 
themselves  much  interested  in,  and  pleased  with,  the 
apparatus,  as  described  by  Mr.  Patterson. 

The  other  paper  read  by  Mr.  Patterson  was,  *•  On  an 
Explosive  Balloon .” 

The  author  gave  an  account  of  some  efforts  which  he 
made  some  years  ago  to  fire  explosive  balloons  on  their 
ascent.  At  first  he  tried  the  india-rubber  balloons  of  the 
toy-shops.  From  various  causes,  they  had  failed;  but 
the  chief  difficulty  was  doubtless  the  ,  tension,  which  made 
it  difficult  to  secure  the  gases.  Recently,  the  author’s 
attention  had  been  directed  to  the  collodion  balloons,  ob¬ 
tainable  of  the  philosophical-instrument  makers,  believing 
that  they  would  suit  well,  both  on  account  of  their  light¬ 
ness,  and  on  account  of  the  faCt  that  they  would  wholly 
disappear  on  ignition.  After  a  number  of  trials,  he  had 
found  them  to  succeed  admirably.  The  method  adopted 
was  as  follows: — A  fuse  of  filter-paper,  about  1  inch  long 
and  4  an  inch  broad,  is  gummed  to  the  side  of  the  balloon, 
near  the  mouth,  and  allowed  to  dry.  The  latter  is  then 
filled  with  a  mixture  of  24  volumes  of  hydrogen  gas  and 
1  volume  of  oxygen,  the  mixture  being  prepared  in  a 
separate  vessel.  The  mouth  of  the  balloon  is  at  once 
tied  with  a  piece  of  thread,  to  increase  the  force  of  the 
explosion.  When  the  balloon  is  ready  to  ascend,  a  drop 
of  the  so-called  “  Greek  fire  ”  (that  is,  a  solution  of  phos¬ 
phorus  in  carbon  disulphide)  is  placed  upon  the  filter- 
paper;  the  thread  is  cut,  and  the  balloon  left  to  itself. 
In  the  course  of  half  a  minute  or  so,  the  explosion  ensues. 
It  is  necessary  to  have  an  excess  of  hydrogen  in  the 
mixture,  because  exosmose  takes  place  so  rapidly  that,  by 
the  time  of  ignition,  the  volume  of  that  gas  is  sensibly 
reduced. 

The  author  mentioned  that,  in  the  course  of  his  experi¬ 
ments  with  collodion  balloons,  he  had  found  a  very 
sensible  amount  of  heat  generated  in  the  collodion  film. 
This  he  believed  to  be  due  to  the  oxidation  of  hydrogen 
in  the  pores  of  the  collodion,  somewhat  similar  to  the 
adtion  of  spongy  platinum  or  platinum-black  on  a  mixture 
of  the  two  gases. 


NOTICES  OF  BOOKS. 


First  Report  of  the  Commissioners  Appointed  in  1868  to 
Inquire  into  the  Best  Means  of  Preventing  the  Pollution 
of  Rivers.  (Mersey  and  Rihhle  Basins.)  Vol.  i.  1870.* 

(Continued  from  p.  164.) 

While  pollution  of  rivers  by  sewage  is  a  more  ordinary 
feature  of  their  contamination,  we  need  not  refer  here  to 
this  point  any  further,  but  prefer  to  lay  before  our  readers 
,  some  curious  fadts  in  relation  to  pollution  by  manufac- 
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turing  refuse,  alluded  to  in  general  terms  in  the  following 
words  : — 

“The  operations  carried  on  in  bleaching,  dyeing,  and 
printing  calicoes  involve  the  pollution  of  large  volumes  of 
water,  partly  by  mineral,  but  chiefly  by  organic  matters. 
In  most  cases,  the  colouring  matters,  which  it  is  the 
objedt  of  the  manufacturer  to  fix  upon  the  tissues,  are  con¬ 
tained  in  but  very  small  proportion  in  the  dye-stuffs  em¬ 
ployed  ;  thus  the  weight  of  adtual  colouring  matter  in 
1  ton  of  madder  is  not  more  than  2|  lbs. ;  hence,  nearly 
the  whole  of  these  dye-stuffs  is  refuse  matter,  which, 
partly  in  solution,  and  partly  in  the  solid  condition,  is 
carried  by  the  goit  of  the  mill  into  the  adjacent  stream. 
According  to  Mr.  Robert  Hammond  (Messrs.  Bradshaw, 
Hammond,  and  Co.),  Reddish  Vale  Printworks,  near 
Stockport,  who  has  kindly  made  some  careful  experiments 
for  us  on  this  point,  only  25  per  cent  of  the  madder  used 
for  dyeing  goes  into  the  stream  in  a  state  of  suspension  ; 
the  remainder,  being  rendered  soluble  in  the  processes  of 
dyeing  and  garancine  making,  consequently  enters  the 
stream  in  solution  ;  hence  the  large  proportion  of  organic 
carbon  and  organic  nitrogen  in  solution  in  the  effluent 
water.  Mr.  Hammond  states  that  100  tons  of  ground 
Turkey  madder-root  leave,  after  being  used  for  dyeing, 
48.1  tons  of  dry  spent  madder  ;  this,  when  made  into 
garancine  in  the  usual  manner,  and  afterwards  used  for 
dyeing,  leaves  25  tons  of  dry  spent  garancine.  The  re¬ 
turns  show  that  this  spent  garancine  is  habitually  put  into 
the  river  or  goit.  With  the  exception  of  a  small  propor¬ 
tion  of  the  mordants,  and  of  the  starch  which  is  used  in 
stiffening  the  finished  goods,  all  the  remaining  chemicals 
find  their  way  into  the  stream,  since  they  are  used  in 
scouring,  washing,  and  cleansing,  and  are  not  contained 
in  the  goods  sent  out  of  the  fadtory.  We  may  gain  some 
idea  of  the  extent  of  the  pollution  arising  from  the  pro¬ 
cesses  in  question  by  considering  the  annual  consumption 
of  dye-stuffs,  chemicals,  and  other  materials,  in  one  such 
factory  of  about  average  size.  The  Kinder  Printing  Com¬ 
pany,  at  Hayfield,  Derbyshire,  have  their  works  situated 
on  the  Kinder  brook,  a  tributary  of  the  Goyt  ;  they  em¬ 
ploy  250  hands,  and  use  annually — 
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“  The  quantity  of  polluted  water  sent  out  from  these 
works  is  estimated  at  500,000,000  gallons  per  annum. 
It  is  passed  through  a  series  of  small  settling  tanks,  and 
then  strained  through  canvas,  to  intercept  the  coarser  par¬ 
ticles  of  madder,  which  are  either  converted  into  garan- 
eux  and  re-used  for  dyeing,  or  (exceptionally  in  these 
works)  put  upon  land,  or  burnt.  After  passing  the  canvas 
strainer,  the  polluted  water  traverses  rapidly  a  serpentine 
canal  258  yards  in  length,  and  then  falls  into  a  culvert, 
which  conveys  it  below  the  next  printworks  on  the  stream, 
the  works  of  the  Hayfield  Printing  Company.” 

The  result  of  the  analytical  researches  made  on  this 
subjedt  by  the  Commissioners  show  that  the  prominent 
character  of  this  form  of  pollution  is  like  that  of  sewage 
organic  matter  ;  but  the  organic  matter  of  dye-water  is 
much  less  highly  nitrogenised  than  that  of  sewage,  and 
is  therefore,  presumably,  less  putrescible,  and,  conse¬ 
quently,  less  offensive.  Amongst  the  mineral  polluting 
materials  “  of  calico-printworks,  arseniate  of  soda  alone  de¬ 
mands  especial  notice.  About  fifteen  years  ago,  it  was  dis¬ 


covered  that  arseniate  of  soda  increased  both  the  economy 
and  efficiency  of  the  dung-bath,  and  a  mixture  of  cow’s 
dung  and  arseniate  of  soda  appears  to  have  now  to  a 
great  extent  superseded  the  older  mixtures  in  this  part  of 
the  calico-printingprocess.  Arseniate  of  soda  (acompound 
of  arsenic  acid  and  soda,  containing  from  30  to  33  per  cent 
of  metallic  arsenic)  is  excessively  poisonous  ;  and  it  is 
fortunate  that  the  amount  required  in  the  calico-printing 
process  is  but  small  when  compared  with  the  vast  volume 
of  water  with  which  it  is  mixed.  Nevertheless,  analysis 
reveals  a  very  appreciable  proportion  of  arsenic  in  the 
effluent  water  from  printworks.  Thus,  the  polluted  water 
flowing  from  the  Kinder  Printing  Company’s  works  con¬ 
tains,  in  100,000  lbs.,  0-032  lb.  of  metallic  arsenic,  equiva¬ 
lent  to  0-042  lb.  of  arsenious  acid  or  white  arsenic.  Although 
this  proportion  is  so  small  that  it  would  be  necessary  for 
an  individual  to  drink  no  less  than  138  gallons  of  the 
water  in  order  to  imbibe  a  fatal  dose,  yet  it  cannot  but  be 
considered  undesirable  that  our  rivers  should  thus  become 
contaminated  with  such  a  poisonous  ingredient.” 

The  pollution  by  chemical  works  is  described  in  the 
following  manner : — 

“  The  chief  chemical  works  carried  on  in  the  basins  of 
the  Mersey  and  Ribble  are  devoted  to  the  manufacture  of 
soda  alkali,  soap,  colours,  and  oxalic  acid.  The  waste 
products  are  alkali  waste,  dilute  muriatic  acid  (containing 
a  considerable  proportion  of  arsenic),  burnt  pyrites,  chloride 
of  manganese  (containing  arsenic),  and  chloride  of  cal¬ 
cium. 

“  The  alkali  waste  is  not  thrown  into  the  neighbouring 
river  or  stream,  but  it  is  stacked  in  enormous  heaps,  from 
which  there  drains  a  liquid  containing  much  sulphuret  of 
calcium  in  solution,  and  possessing  an  odour  like  that  of 
putrid  eggs. 

“  The  burnt  pyrites  was  formerly  got  rid  of  as  rubbish, 
but  it  is  now  utilised,  having  been  found  to  be  of  value 
as  a  source  of  copper. 

“  The  dilute  muriatic  acid  is,  as  a  rule,  run  into  the 
nearest  stream  or  canal.  Messrs.  Crossfield,  Brothers, 
and  Co.,  return,  as  the  amount  of  weak  muriatic  acid  thus 
run  away,  500,000  gallons  annually  (sp.  gr.,  1-005),  which 
would  contain  about  1  per  cent  of  real  acid.  Mr.  A.  E. 
Fletcher,  one  of  the  sub-inspedtors  under  the  Alkali  Adt, 
estimates  the  amount  of  free  acid  thus  annually  run  to 
waste  in  the  United  Kingdom  at  111,400  tons  of  real  acid, 
or  371,133  tons  of  commercial  liquid  muriatic  acid  of  30  per 
cent  strength.  This  is  45-5  per  cent  of  the  total  quantity 
made. 

“  The  chloride  of  manganese,  though  containing  a 
valuable  material,  has  not  hitherto  been  utilised  to  any 
appreciable  extent,  and  is  consequently  discharged  into 
the  nearest  stream.  Mr.  Fletcher  informs  us  that  54,000 
tons  of  black  oxide  of  manganese  are  annually  consumed 
in  the  United  Kingdom.  Nearly  the  whole  of  this  finds 
its  way  into  the  rivers  as  chloride  of  manganese,  57,500 
tons  of  real  muriatic  acid  being  partly  combined  and 
partly  mixed  with  it.  According  to  the  return  of  Messrs. 
Crossfield,  Brothers,  and  Co.,  whose  works  are  situated  on 
the  Sankey  Canal,  at  St.  Helen’s,  a  single  alkali  work 
thus  turns  out,  annually,  as  much  as  1060  tons  of  man¬ 
ganese  in  the  condition  of  chloride. 

“  The  solution  of  sulphuret  of  calcium  draining  from 
the  heaps  of  alkali  waste  meets,  in  the  adjacent  river,  with 
the  two  waste  products  just  mentioned,  and  undergoes,  in 
contadt  with  the  dilute  muriatic  acid  and  acid  chloride  of 
manganese,  a  very  unpleasant  reaction,  in  which  large 
quantities  of  sulphuretted  hydrogen  are  given  off  into  the 
surrounding  atmosphere  ;  some  sulphur  and  sulphuret  of 
arsenic  are  thrown  into  suspension  as  a  fine  mud,  and  the 
solution  of  sulphuret  of  calcium  is  transformed  into  a 
comparatively  innocuous  one  of  chloride  of  calcium.  The 
chloride  of  manganese  also  remains  in  solution,  and  the 
stream  continues  strongly  acid. 

“The  worst  case  of  river  pollution  from  alkali  works 
that  we  have  met  with  occurs  in  the  Sankey  Brook,  which 
receives  the  waste  products  from  the  St.  Helen’s  alkali 
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works.  Between  St.  Helen’s  and  Warrington,  the  ex¬ 
ceedingly  offensive  smell  of  this  brook  can  be  perceived  at 
a  distance  of  from  one  to  two  miles  from  its  banks.  When 
the  wind  blows  from  the  west,  it  always  unpleasantly  sur¬ 
prises  the  passengers  on  the  London  and  North-Western 
Railway  between  Warrington  and  Kenyon  Junction. 
Leaving  injury  to  health  out  of  the  question,  it  is  no  exag¬ 
geration  to  say  that  this  brook  renders  the  country  within 
two  miles  of  its  banks  uninhabitable,  except  under  a  penalty 
of  so  much  discomfort  as  few  would  be  prevailed  upon  to 
endure.” 

“  The  results  of  the  analysis  of  the  pollutions  from 
alkali  works  are  almost  entirely  of  a  mineral  character, 
with  much  free  acid,  and,  curiously  enough,  free  sulphur, 
for  we  read — 

“A  sample  of  the  mud  taken  from  the  Sankey  Brook, 
just  before  its  junction  with  the  Sankey  Canal,  contained, 
when  dried  at  ioo°  C.,  2275  per  cent  of  free  sulphur.  A 
sample  of  sludge  that  had  been  recently  dredged  from  the 
Sankey  Canal,  near  its  junction  with  the  Sankey  Brook, 
contained  3-97  per  cent  of  free  sulphur  after  drying  at 
ioo°  C.  When  it  is  remembered  that  sulphur  is  worth 
from^j6  to  £y  per  ton,  and  that  100  tons  of  the  dried  mud 
of  the  Sankey  Brook  contain  22-J  tons,  and  that  nearly  as 
much  passes  into  the  air  as  sulphuretted  hydrogen,  some 
conception  may  be  formed  of  the  vast  quantity  of  valuable, 
and,  as  we  shall  presently  show,  recoverable  material, 
which  is  thus  thrown  away  and  suffered  to  pollute  both 
air  and  water  to  an  intolerable  degree.” 

It  is  quite  impossible  that,  with  the  enormous  mass  of 
interesting  details  laid  before  us  in  this  volume,  we  should 
be  enabled  to  give  here  an  exhaustive  review  ;  we  cannot 
refrain,  however,  from  noticing  one  of  the  curious  conse¬ 
quences  of  the  introduction  of  the  use  of  pyrites  instead  of 
sulphur  for  the  manufacture  of  sulphuric  acid — 

“Thus  sulphur  has  been  gradually,  but  at  length  com¬ 
pletely,  replaced  by  iron  pyrites  in  the  production  of  sul¬ 
phuric  acid  for  the  alkali  manufacture.  Unfortunately, 
however,  iron  pyrites  nearly  always  contains  a  notable 
quantity  of  arsenic,  much  of  which  passes  into  the  sul¬ 
phuric  acid  obtained  from  this  material.  Dr.  R.  Angus 
Smith,  Your  Majesty’s  Inspector  of  Alkali  Works,  informs 
us  (Vol.  II.,  “  Minutes  of  Evidence,”  part  4),  that 
400,000  tons  of  iron  pyrites  are  annually  imported  into 
this  country  for  the  alkali  trade.  At  a  moderate  compu¬ 
tation,  we  thus  annually  import  1600  tons  of  arsenic, 
a  large  proportion  of  which,  there  is  every  reason  to 
believe,  now  finds  its  way  into  our  rivers  and  streams. 
In  the  alkali  factory,  the  sulphuric  acid  is  employed 
to  decompose  chloride  of  sodium  in  a  closed  furnace. 
The  arsenic  is  here  transformed  into  chloride  of  arsenic, 
which,  being  volatile,  passes  off,  to  a  great  extent,  with 
muriatic  acid  gas  to  the  condensing  towers,  where  it  is 
dissolved  by  water  and  becomes  a  constituent  of  strong 
liquid  muriatic  acid,  which  is  afterwards  used  in  the 
manufacture  of  bleaching  powder  ;  and  also  of  weak 
muriatic  acid,  which,  as  we  have  already  described,  is  run 
direcffly  into  the  nearest  watercourse.  The  disposal,  in 
like  manner,  of  the  arsenic  in  the  strong  muriatic  acid  is 
only  postponed  ;  it  ultimately  finds  its  way  into  the  rivers 
as  waste  chloride  of  manganese  liquor.  But  to  return  to 
the  non-volatile  produdt  of  the  action  of  sulphuric  acid 
upon  chloride  of  sodium,  technically  called  ‘  salt-cake,’ 
which  still  retains  a  certain  small  proportion  of  the  arsenic 
originally  present  in  the  sulphuric  acid.  This  salt-cake  is 
afterwards  mixed  with  crushed  chalk,  or  limestone  and 
coal-dust  ;  and  the  mixture  is  heated  to  incipient  fusion 
in  a  reverberatory  furnace.  Here  some  of  the  arsenic 
must  volatilise — indeed  it  might  be  expected  that  the 
whole  of  it  would  do  so,  did  not  the  sequel  prove  this  not  to 
be  the  case  ;  moreover,  the  coal-dust,  which  also  contains 
arsenic,  probably  more  than  compensates  for  the  loss. 
The  producff  of  this  operation  is  termed  ‘black-ash.’  It  is 
afterwards  lixiviated  with  water,  and  the  lixivium,  being 
evaporated  to  dryness,  yields  soda-ash.  In  some  factories, 
the  crystalline  granules  of  soda-ash,  as  they  are  deposited 


during  evaporation,  are  fished  out  of  the  boiling  liquor, 
and  are  afterwards  sent  into  the  market  as  ash  of  first 
quality.  The  residual  liquor  being  evaporated  to  dryness 
constitutes  ash  of  the  lowest  quality,  which  will  contain 
the  largest  proportion  of  arsenic,  whilst  the  first  quality 
ash  may  be  comparatively  or  entirely  free  from  the  poison. 
In  a  series  of  samples  kindly  supplied  to  us  from  a  large 
chemical  work,  we  have  clearly  traced  the  arsenic  from 
the  original  iron  pyrites,  through  the  different  products 
just  enumerated,  up  to  this  point.  A  certain  proportion 
of  soda-ash  is  re- dissolved  in  water,  and  then  allowed 
slowly  to  crystallise  ;  the  soda  crystals  thus  obtained  are 
a  true  carbonate  of  soda,  and  constitute  the  common 
‘washing  soda’  of  the  shops.  We  have  examined  nine 
samples  of  washing  soda  obtained  from  as  many  oil  shops, 
and  found  that  only  two  of  them  contained  the  poisonous 
metal.  The  bicarbonate  of  soda,  again,  of  the  druggist 
is  made  from  the  soda  crystals  just  mentioned.  Two 
samples  of  this  material  were  examined  and  found  to  be 
entirely  free  from  arsenic. 

“Soda-ash  is  extensively  used  in  all  bleaching  and 
scouring  operations  ;  and  thus  arsenic  is-  unconsciously 
introduced  into  a  vast  number  of  factories,  as,  for  instance, 
that  of  Messrs.  Bright  and  Co.,  at  Rochdale.  It  is  em¬ 
ployed  in  the  manufacture  of  soap,  but  is  for  the  most 
part  got  rid  of  in  the  spent  lye  of  soap  works,  a  specimen 
of  which  contained  0725  part  of  arsenic  in  100,000  parts  ; 
hence,  of  six  samples  of  soap  which  we  have  examined, 
only  two  contained  arsenic,  and  in  but  very  minute  quan¬ 
tity.  As  soap  and  washing  soda  are  used  in  most  house¬ 
holds,  the  poisonous  metal  is  liable  to  gain  admission  into 
many  dwellings  ;  it  is  carried  by  the  slops  into  the  sewers, 
and,  in  London,  is  afterwards  found  in  the  sewage  at 
Barking  to  the  extent  of  0^004  in  100,000  parts. 

We  are  by  no  means  disposed  to  take  an  alarmist  view 
of  this  wide  distribution  of  arsenic  amongst  the  community ; 
indeed,  as  we  find  it  to  be  contained  in  very  appreciable 
quantity  in  the  rain  which  falls  in  London,  being 
derived  in  this  case  from  coal  smoke,  it  is,  doubtless, 
present  in  the  rain-water  of  all  our  large  towns,  and  con¬ 
sequently  cannot  be  entirely  excluded  from  rivers  ;  never¬ 
theless,  its  unnecessary  introduction  cannot  butbe  regarded 
as,  on  many  grounds,  undesirable  ;  and  we  believe  that, 
so  far  as  soda-ash  and  its  derivatives  are  concerned,  it 
might  be  easily  prevented  by  submitting  the  ‘  salt-cake  ’ 
and  ‘  black-ash  ’  to  a  somewhat  more  prolonged  roasting, 
by  which  the  arsenic,  now  partially  driven  off,  would  be 
completely  expelled.  We  trust  that,  when  the  presence 
of  this  impurity  becomes  known  to  alkali  manufacturers, 
they  will  direct  their  attention  to  remedy  the  evil,  intro¬ 
duced  into  their  processes  chiefly  by  the  substitution  of 
iron  pyrites  for  sulphur.” 

(To  be  continued.) 
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This  well  got  up  volume,  containing  nearly  500  pages, 
is  a  most  convincing  proof  of  the  flourishing,  and,  at  the 
same  time,  highly  scientific  and  efficient,  status  of  the 
pharmaceutical  branch  of  the  medical  profession  in  the 
United  States,  and  the  confirmation,  also,  of  the  truth  of 
the  “  E  Pluribus  Unum,”  in  another  and  not  less  highly 
creditable  sense. 

Since  it  is  entirely  out  of  the  question  to  give  more 
than  a  very  superficial  account  of  the  contents  of  this 
work,  we  quote  from  the  contents  the  following  par¬ 
ticulars  : — As  might  be  expected  from  the  title,  a  very  full 
account  is  given  of  the  meetings  held  during  six  sittings. 
Next  follow  Reports  of  Committees;  that  of  the  Com¬ 
mittee  on  the  Progress  of  Pharmacy  being,  indeed,  a 
masterpiece  of  its  kind,  including  as  it  does  pharma¬ 
cognosy,  pharmaceutical  chemistry,  and  pharmaseutical 
legislation.  We  next  meet  an  excellent  report  of 
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the  Committee  of  Specimens,  followed  by  a  Report  on 
the  Pharmacopoeia.  Among  the  special  reports,  we  notice 
those  on  Pharmaceutical  Glass-Ware,  and  on  Corks  (this 
is  a  very  interesting  paper,  full  of  generally-useful  in¬ 
formation).  Among  the  volunteer  reports  and  essays,  we 
notice  the  United  States’  Cabinet  of  Practical  Geology 
and  Mining;  while  we  regret  that  we  cannot  enter  into 
particulars  on  this  topic,  we  must  not  omit  to  call  the 
attention  of  our  readers  to  the  short  paragraph  on  this 
subjeff  in  our  issue  of  February  18th  last  (Chemical 
News,  vol.  xxi.,  p.  83).  Under  the  title  of  “The  St. 
Louis  Medical  Spring,”  by  Samuel  S.  Garrigues,  we  meet 
with  the  following  analysis  of  a  mineral  water  accidentally 
discovered  at  a  depth  of  200  feet  below  the  surface,  while 
borings  were  made  for  finding  salt  at  St.  Louis,  Gratiot 
Co.,  Mich. : — Temperature  of  water,  50°  F.  ;  constant 
sp.  gr.,  i-oii.  Total  mineral  matter  in  a  gallon,  in 
grains,  270-60,  viz., — Sulphate  of  lime,  6670  ;  silicate  of 
lime,  672  ;  chlorine  (curiously  enough)  only  a  trace  ; 
bicarbonate  of  soda,  106-40;  bicarbonate  of  lime,  69-40  ; 
bicarbonate  of  magnesia,  1770 ;  bicarbonate  of  iron,  1-20  ; 
free  silica,  2"88  ;  organic  matter  and  loss,  2"oo  ; — total  con¬ 
stituents,  272-60  ;  free  carbonic  acid  in  gallon,  6-21  (. queritur , 
what — grains  or  cubic  inches?).  This  water  is  stated  to 
carry  a  current  of  eleffricity,  or,  perhaps,  magnetism 
(time  did  not  allow  to  specify  which).  Under  the  heading 
of  “  Michigan  Salt,”  by  the  same  author,  we  meet  with  the 
two  following  analyses  of  samples  of  Saginaw  salts,  per- 
centically  and  respedtively  composed  of — Chloride  of 
sodium,  93-892  and  95727  ;  chloride  of  calcium,  1-446 
and  o'6gg  ;  chloride  of  magnesium,  0771  and  0713  ; 
moisture,  3-430  and  3708  ;  sulphate  of  lime,  0-461  and 
0763.  It  need  hardly  be  said  that  the  volume  before  us 
contains  a  large  amount  of  highly-interesting  well- 
digested  and  collected  information  in  regard  to  pharmacy 
in  all  its  relations,  but  space  forbids  us  to  enter  into 
further  details. 


MISCELLANEOUS. 

Opera-House  Dirt. — The  dust  obtained  from  the 
places  of  amusement  in  New  York  has  recently  been 
analysed  by  the  scientific  officers  of  the  Metropolitan 
Board  of  Health.  Over  one  hundred  specimens  of  the 
particles  floating  in  the  air,  and  falling  as  dust,  were 
collected  on  plates  of  glass,  and  were  examined  under  the 
microscope.  The  proportions  of  the  different  ingredients 
varied,  but  the  same  substances  were  found  in  all  the 
specimens.  The  composition  of  the  matter  subjected  to 
the  microscope  was  as  follows : — “  The  dust  of  the  streets 
in  its  finer  or  coarser  particles,  according  to  the  height  at 
which  it  had  been  colleffed,  with  a  large  proportion  of 
organic  elements;  particles  of  sand,  quartz,  and  feldspar; 
of  carbon,  from  coal-dust  and  lampblack  ;  fibres  of  wool 
and  cotton  of  various  tints  ;  epidermic  scales  ;  granules 
of  starch  of  wheat,  mainly  the  tissues  of  plants  ;  the 
epidermic  tissue,  recognised  by  the  stomata  or  breathing 
pores  ;  vegetable  duffs  and  fibres,  with  spiral  markings  ; 
vegetable  hairs  or  down,  either  single  or  in  tufts  of  four 
or  eight,  and  of  great  variety,  and  three  distinff  kinds  of 
pollens.  Fungi  were  abundant  from  mere  micrococcus 
granules  to  filaments  of  mould.  When  water  was  added 
to  a  portion  of  dust  from  whatever  source,  and  exposed  in 
a  test  tube  to  sunlight  or  heat  for  a  few  hours,  vibriones 
and  bafferia  made  their  appearance,  and  the  fungous 
elements  sprouted  and  multiplied,  showing  that  they 
maintained  their  vitality,  and  proving  that  the  germs  of 
fermentation  and  putrefaffion  are  very  widely  diffused.” — 
Scientific  American. 

Quality  of  the  Gas  Supplied  to  the  Metropolis. 
— Dr.  Letheby,  the  Chief  Gas  Examiner  appointed  by  the 
Board  of  Trade,  has  reported  to  the  Corporation  of 
London  and  the  Metropolitan  Board  of  Works  the  quality 
of  gas  supplied  to  London  under  the  provisions  of  the  “City  I 


of  London  Gas  Aff,  1868;  ”  and  the  following  are  the  princi¬ 
pal  results : — 1.  As  Regards  Illuminating  Power. — This  has 
ranged  the  case  of  common  gas  from  1670  standard  sperm- 
candles  to  i7'84,  the  average  of  the  different  companies 
being  as  follows City  Company,  16-95  candles  ;  Char¬ 
tered,  at  Leadenhall  Street,  17-84  candles,  at  Gray’s  Inn 
Road,  1670  candles,  and  at  Arundel  Street,  17-60  candles  ; 
and  the  Great  Central  Company,  17-46  candles.  The  illumi¬ 
nating  power  of  the  Cannel  gas  has  been  24-12  candles  in  the 
case  of  the  Chartered  Company,  and  26-09  in  that  of  the  City 
Company.  2.  In  Respect  of  Purity . — Sulphuretted  hydrogen 
has  been  always  absent  from  the  gas  of  all  the  Companies, 
except  on  one  occasion,  when  it  was  accidental.  The 
average  amounts  of  sulphur  in  other  form  than  sulphu¬ 
retted  hydrogen  were  as  follows  : — 974  grs.  per  100  cubic 
feet  of  the  Cannel  gas  of  the  City  Company,  and  25-82 
(or  nearly  three  times  as  much)  in  that  of  the  Chartered 
Company  ;  14-19  grs.  per  100  cubic  feet  of  the  Great 
Central  gas ;  19-99  grs.  in  the  common  gas  of  the  City 
Company;  and  22*47  grs.,  24-43  grs.,  and  29-31  grs.  in 
that  of  the  several  stations  of  the  Chartered  Company. 
These  results  show  that  the  amount  of  sulphur  in  the  gas' 
of  the  Chartered  Company  is  largely  in  excess  of  that  of 
the  City  and  the  Great  Central  Companies ;  and  con¬ 
sidering  the  mischievous  effeffs  of  this  impurity,  it  is 
highly  necessary  that  the  proportion  of  it  should  be  kept 
down  to  the  smallest  amount.  Ammonia  has  been  always 
absent  from  the  City  Company’s  gas  ;  but  it  has  ranged 
from  o-86  of  a  grain  per  100  cubic  feet  to  4-9  grs.  in  the 
gas  of  the  Chartered  Company,  the  average  for  the  quarter 
being  o-86  gr.,  1-4  grs.,  3-28  grs.,  and  2-r  grs.  in  the  gas 
at  the  several  stations  of  the  Chartered  Company,  and 
2-i  grs.  per  100  cubic  feet  of  that  of  the  Great  Central 
Company. 

Humid  Copper  Process,  Invented  by  Dr.  Sterry 
Hunt. — The  ordinary  process  for  the  manufaffure  of 
cement-copper  consists  in  the  solution  of  the  copper 
compounds  (generally  by  means  of  acids)  and  the 
precipitation  of  the  metallic  copper  by  the  addition  of 
iron.  This  method  is  open  to  two  objections.  One  is 
the  waste  of  iron,  resulting  from  the  faff  that,  of  the  iron 
added,  a  part  remains  in  solution  without  precipitating  any 
coppe-r,  and  another  part  is  itself  precipitated  with  the 
copper.  The  other  objection  is  the  contamination  of  the 
produff  arising  from  this  precipitation  of  a  portion  of  the 
the  iron  with  it.  The  ingenious  process  of  Messrs.  Hunt  and 
Douglas  obviates  these  objections  by  a  change  in  the  method 
of  effecting  a  solution.  The  preliminary  roasting  of  sulphu¬ 
retted  ores,  and  the  final  precipitation  with  metallic  iron, 
are  the  same  as  in  the  ordinary  process  ;  but  the  chemical 
reactions  of  the  solution  are  widely  different.  The  evils 
we  have  alluded  to  arise  from  the  acid  solutions  employed, 
and  the  per-salts  of  iron  contained  in  them.  The  per¬ 
oxide  of  iron  in  the  bath,  whether  in  combination  with 
sulphuric  or  muriatic  acid,  absorbs  a  portion  of  the 
metallic  iron,  and  becomes  reduced  to  protoxide  ;  while  a 
portion  of  the  per-salts  falls  in  a  basic,  insoluble  pre¬ 
cipitate.  These  unstable  per-salts  should,  if  possible,  be 
avoided.  Again,  the  subchloride  of  copper  contains  twice 
as  much  copper  in  proportion  to  the  chlorine  as  the  proto¬ 
chloride.  The  ordinary  precipitation  substitutes  iron  for 
the  copper  of  the  protochloride,  making  metallic  copper 
and  protochloride  of  iron  ;  but  the  same  iron  would 
suffice  to  expel  2  equivalents  of  copper  from  the  dichloride. 
Thus— 

Cu  Cl  +  Fe  =  Cu  +  FeCl 

Cu2Cl  +  Fe  =  2Cu  +  FeCl 

It  is  evident,  therefore,  that  the  more  dichloride  of  copper 
is  present  in  the  solution  the  less  iron  will  be  required  for 
the  precipitation.  The  theoretical  amount  required  for  a 
protochloride  solution  is,  as  we  have  said,  88-3  parts  of 
iron  for  100  of  copper.  The  theoretical  amount  for  di¬ 
chloride  is  half  as  much,  or  44-1  parts  of  iron.  For 
mixtures  of  the  two,  the  proportion  of  iron  required  by 
theory  would  vary  between  these  two  limits,  according  to 
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the  proportions  of  the  proto-  and  di-  chloride  of  copper. 
But  this  desirable  dichloride  of  copper  is  insoluble  in 
water,  and  in  the  ordinary  process  its  presence  would  be 
troublesome.  The  bath  employed  on  the  new  process, 
however,  permits  its  formation,  and  holds  it  in  solution. 
This  bath  is  a  solution  of  neutral  protochloride  of  iron, 
with  a  certain  proportion  of  salt.  The  former  adts  upon 
the  oxidised  copper,  producing  a  mixture  of  dichloride 
and  protochloride,  and  precipitating  at  once  peroxide  of 
iron.  The  salt  holds  the  copper  salts  in  solution,  and 
the  liquid  is  drawn  off  from  the  insoluble  residuum. 
From  this  liquid,  by  the  addition  of  metallic  iron,  the 
copper  is  precipitated.  By  this  means,  all  absorption  or 
precipitation  of  iron  in  the  last  operation  is  avoided,  and, 
at  the  same  time,  the  theoretically-necessary  quantity  is 
reduced,  since  a  large  portion  of  the  copper  (about  two- 
thirds)  is  dichloride.  It  is  found  easy  in  practice  to  pro¬ 
duce  100  lbs.  of  pure  cement-copper  by  the  use  of  about 
60  lbs.  of  iron. — Engineering  and  Mining  Journal,  U.S.A. 


CHEMICAL  NOTICES  FROM  FOREIGN 

SOURCES. 


Under  this  heading  will  be  found  an  encyclopaedic  list  of  chemical 
papers  published  abroad  during  the  past  week,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices,  will,  therefore,  be  equivalent  to  an  English  edition  of 
the  “  Jahresberichte." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Compfes  Rendus  des  Stances  de  VAcademie  des  Sciences,  April  4, 

1870. 

Leaving  the  purely  mathematical,  mathematico-physical,  and  similar 
papers,  as  also  those  belonging  to  natural  history,  unmentioned,  this 
number  contains  the  following  papers  relating  to  chemistry  and  col¬ 
lateral  sciences : — 

The  Teacher  of  Descartes. — M.Jouglet. — The  author  has  dis¬ 
covered,  in  the  Municipal  Library,  at  Tours,  an  unpublished  manu¬ 
script  bearing  title,  ‘‘  In  Universam  Logicam  Moralemque  Philo- 
sophiam  Commentarius  Authore  Celeberrimo  Professore  Grandillonio, 
ex  convidtu  Flexensi,”  1619.  It  is  a  well-known  fadt  that  Descartes 
(Cartesius)  was  educated  at  the  College  at  La  Fleche,  but  his  teacher’s 
name  had  not  hitherto  been  found  out.  The  author  of  this  paper 
states  that  the  manuscript  is  of  great  value,  and  deserves  to  be 
printed  for  public  use. 

Existence  of  Selenium  in  Commercial  Copper. — Ch.  Violette. 
— In  order  to  detedtthe  presence  of  this  metalloid  in  copper,  the  author 
oxidises  the  metal,  previously  suitably  cut  up,  by  heating  it  to  redness 
in  a  muffle.  The  oxide  obtained  is  next  placed  in  a  combustion-tube 
and  then  placed  in  a  gas  or  other  furnace  (as  applied  for  elementary 
organic  analysis),  and  heated  to  strong  red  heat  for  several  hours  in  a 
current  of  dry  and  pure  air  (freed  from  aqueous  vapour  and  carbonic 
acid.  If  any  selenium  be  present,  there  will  appear,  at  the  cooler  por¬ 
tion  of  the  tube,  just  outside  in  front  of  the  furnace,  a  white-coloured 
ring,  composed  of  a  volatile,  crystalline,  very  hygrometric  substance, 
readily  soluble  m  water,  and  not  coloured  blue  on  addition  of  am¬ 
monia,  which  indicates  absence  of  copper.  The  aqueous  solution 
yields  an  abundant  precipitate  with  nitrate  of  silver,  which  is  soluble 
in  excess  of  nitric  acid.  Reducing  agents  turn  this  white-coloured 
ring  into  a  red-coloured  substance,  which  exhibits  all  the  reactions  of 
selenium.  The  copper  operated  upon  was  from  Chili. 

Cause  of  the  Acidity  of  the  Water  Collected  in  the  Chloride 
of  Calcium  Bulbs  Fixed  to  the  Apparatus  in  Use  for  Elemen¬ 
tary  Organic  Analysis. — Ch.  Violette. — The  author’s  researches 
prove  that  the  acidity  alluded  to  is  due,  partly  to  hydrochloric  acid, 
and  partly  to  selenious  acid  ;  the  former  being  due  to  the  omnipresence 
of  hydrochloric  acid  in  the  air  of  chemical  laboratories,  and,  as  regards 
the  latter,  the  cause  has  just  been  explained. 

Formation  of  Formic  Acid  from  Carbonic  Acid. — E.  Royer. — 
The  author  states  that,  while  submitting  to  the  adtion  of  a  current  of 
eledtricity  an  aqueous  solution  of  carbonic  acid,  the  latter  was  simply, 
by  the  addition  of  hydrogen,  converted  into  formic  acid. 

General  Theory  of  Chemical  Adtion. — M.  Maumene. — Of  this 
memoir,  which  was  not  read,  the  Perpetual  Secretary  on  duty  at  the 
meeting  said  that  it  contained  a  critical  review  of  the  labours  of  MM. 
Friedel  and  Crafts  on  silicium-ethyl. 

Laws  which  Regulate  the  Expansion  of  Gases.— J.  Dubrun- 
faut. — One  of  the  most  prominent  points  of  this  lengthy  paper  is  the 
statement  made  by  the  author  that  even  the  driest  air,  or  any  other 


gas,  contains  always  5-io,oooths  part  of  a  gramme  of  aqueous  vapour 
to  the  litre. 

Objedt-Glass  Provided  with  a  Prism  to  be  Used  with  an 
Ophthalmoscope. — M.  Wecker  and  G.  Roger. — By  the  contrivance 
of  a  prism  for  total  reflection,  the  authors  enable  two  parties  to  make 
observations  simultaneously. 

Application  of  Polarised  Light  to  the  Photographing  of 
Microscopically-Small  Crystals  of  some  Salts. — J.  Girard. — 
There  was  no  paper  read  on  this  subjedt,  but  the  photograms  were 
exhibited. 

Newly-Published  Work. — H.  de  Parville. — M.  J.  Dumas  highly 
eulogises  the  volume  just  published  under  the  title  of  “  Causeries- 
Scientifiques  ”  (Scientific  Gossip).  The  eminent  author  reviews  the 
recently-made  progress  in  divers  branches  of  science,  and  the  applica¬ 
tions  thereof. 

Although  not  belonging  to  chemistry  or  collateral  sciences,  we 
quote  the  title  of  the  following  paper,  chiefly  because  France  is 
indebted  to  M.  J.  Dumas  for  instituting  this  very  useful  enquete 
while  he  (now  some  20  years  ago)  was  the  Minister  of  Agriculture, 
Commerce,  and  Public  Works. 

Communication  of  the  Cases  of  Rabies  which  have  Occurred 
in  France  during  the  Sexennial  Period,  of  1863  to  1868  inclu¬ 
sive. — M.  Bouley. 


Revue  des  Cours  Scientifiques  de  la  France  et  de  VEtranger > 

April  2,  1870. 

This  number  does  not  contain  any  original  papers  or  memoirs 
relating  to  chemistry  or  collateral  sciences. 


Revue  Hebdomadaire  de  Chimie,  March  24,  1870. 

Description  of  an  Apparatus  Suited  for  Heating  Molasses. — 
Lefevreef-Lebvre. — This  apparatus,  illustrated  by  a  woodcut,  the 
author  states,  is  highly  economical,  in  consequence  of  the  very  small 
consumption  of  fuel,  and  that  this  apparatus  is  now  being  introduced 
for  the  heating  of  wines  according  to  Pasteur’s  system. 

Refining  of  Raw  Sugars,  and  Extraction  of  Crystallisable 
Sugars  from  Molasses,  by  means  of  the  Sucrate  of  Hydrocar¬ 
bonate  of  Lime.— MM.  Boivin  and  Loiseau. — This  paper,  although 
not  a  reproduction  of  another  on  the  same  subject,  and  already 
alluded  to  by  us,  partakes  of  the  same  defect,  viz.,  of  not  lucidly 
and  clearly  describing  the  process,  and  of  not  in  the  least  explaining 
what  sucrate  of  hydrocarbonate  of  lime  is,  or  how  it  is  prepared. 

New  Process  for  the  Preparation  of  Nitric  Ether. — H.  Lossen. 
— Nitric  acid  (sp.  gr.,  i‘4)  is  heated  with  nitrate  of  urea  (15  grms.  to 
the  litre)  to  boiling-point,  and  next  left  to  become  cold.  400  grms.  of 
that  acid  are  then  taken,  and  mixed  with  300  grms.  of  absolute  alco¬ 
hol  ;  and  thereto  is  added  100  grms.  of  nitrate  of  urea,  and  this  mixture 
distilled  from  a  tubulated  retort.  When  about  half  the  contents  of  the 
retort  have  been  distilled  over,  a  fresh  portion  of  alcohol  and  acidis 
added,  by  means  of  a  proper  funnel-tube.  The  xoo  grms.  of  nitrate 
of  urea  are  sufficient  for  obtaining  7  litres  of  this  ether. 


Moniteur  Scientifique,  No.  319,  April  1,  1870. 

This  number  contains  the  following  original  papers  and  memoirs 
relating  to  chemistry  and  allied  sciences:— 

Researches  on  the  Ethers  of  Boracic  Acid.* — H.  Schiff. — This 
most  extensive  monograph  is  divided  into  the  following  seditions, 
the  titles  of  which  we  can  only  quote,  since  the  work  is  not  suited  for 
any  useful  abstraction.  In  the  introduction,  the  author  discusses 
boracic  acid,  of  which  he  assumes  the  existence  of  monoboric,  biboric, 
triboric,  tetraboric,  and  polyboric  acids,  illustrated  by  a  series  of  com¬ 
plicated  formulae.  We  next  have — Triethylic  borate;  monethylic 
borate;  monethylic  triborate;  Ebelmen’s  boric  ethers;  methylic  de¬ 
rivatives  of  boric  acid ;  amylic  derivatives  of  boric  acid ;  mixed  ethers 
of  boric  acid  ;  monomethylic  borate;  boric  anhydride  and  glycerine; 
boric  anhydride  and  phenic  alcohol ;  monophenic  borate  ;  tetraphenic 
diborate;  boric  anilide;  supposed  combination  of  chloride  of  boron 
and  ether. 

Adulteration  of  Catechu. — J.  Tissandier. — It  is  a  well-known  faff 
that  catechu  is  too  often  adulterated  ;  and  the  sophisticated  substance 
has  often  injuriously  affected  various  operations  wherein  it  is  employed, 
especially  dyeing  and  calico-printing.  According  to  this  author, 
genuine  catechu,  when  exhausted  by  means  of  ether,  loses  53  per  cent 
of  its  weight,  leaving,  after  drying,  47  per  cent  of  residue.  A  mixture 
of  catechu  and  alum  gives  a  white  precipitate  with  nitric  acid  and 
with  chloride  of  barium. 


Neues  Jahrbuch  far  Phannacie,  von  Dr.  F.  Vorwerk,  January, 

1870. 

This  number  contains  the  following  original  papers  and  memoirs 
relating  to  chemistry  and  collateral  sciences  : — 

Estimation  of  the  Value  of  the  Various  Kinds  of  Cinchona 
Bark.— Dr.  A.  E.  Vogl. — Forty  grms.  of  the  previously-pulverised 


*  This  paper  is  not,  in  the  strict  sense,  original;  but,  since  it 
has  been  only  published  in  the  Giornale  di  Scienze  Naturale  ed 
Economiche  di  Palermo  (vol.  v.,  p.  9),  we  quote  it  here. 
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bark  are  intimately  mixed  with  10  grms.  of  quick-lime,  and  made  into 
a  thin  paste  with  water  ;  and  this  mixture  is  dried  (the  temperature  is 
not  stated).  The  dried  mass  is  pulverised,  and  repeatedly  exhausted 
with  boiling  alcohol  at  90  per  cent  (600  c.c.  are  a  sufficient  quantity 
for  this  purpose)  ;  the  alcoholic  solution  is  filtered,  and  to  the  filtrate 
are  added  about  5  c.c.  of  dilute  sulphuric  acid.  The  ensuing  precipi¬ 
tate  of  gypsum  having  been  removed  by  filtration,  the  alcoholic  fluid 
is  submitted  to  distillation,  and,  after  having  been  greatly  reduced  in 
bulk,  is  further  evaporated  to  a  very  small  bulk  on  a  water-bath,  whereby 
a  flocculent,  resinous,  vanilla-like  smelling  aromatic  substance  is 
precipitated.  After  this  material  is  again  removed  by  filtration,  to 
the  filtrate  is  added  a  sufficient  quantity  of  a  solution  of  caustic  soda 
as  is  required  for  the  precipitation  of  all  the  alkaloids  contained  in 
the  bark.  These  bodies  are,  by  this  mode  of  treatment,  obtained  in 
a  high  degree  of  purity  in  the  shape  of  a  white  caseous,  or  crystallino- 
flocculent  precipitate  ;  this  should  be  collected  on  a  previously-tared 
filter,  washed  with  the  smallest  possible  quantity  of  water,  and 
thoroughly  dried,  and  next  weighed.  In  order  to  separate  the  different 
bases  from  each  other,  the  aforesaid  precipitate  is  digested  for  twenty- 
four  hours  in  a  small  flask  with  about  5  c.c.  of  ether.  The  ethereal 
solution  is  filtered  off  from  the  insoluble  residue,  which  is  first  washed 
with  ether,  and  next  dissolved  in  alcohol.  Each  of  the  solutions  so 
obtained  is  evaporated,  yielding,  in  some  instances,  an  amorphous,  in 
others,  a  crystalline  residue.  These  residues  are  dissolved  in  dilute 
sulphuric  acid  ;  and,  after  these  solutions  have  been  filtered,  the  alka¬ 
loids  are  precipitated  from  these  solutions  by  means  of  a  caustic  soda 
solution,  which  has  been  titrated  so  as  to  correspond  with  the  dilute 
sulphuric  acid  applied  as  just  stated.  This  method  of  the  estimation 
of  the  value  of  the  cinchona  barks  is  recommended  by  the  author  for 
the  reason — (1)  that  it  is  easily  and  rapidly  executed;  (2)  because  it 
affords  complete  exhaustion  of  the  valuable  constituents  of  the  bark, 
with  very  little,  if  any,  loss  ;  (3)  because  the  bases  are  obtained  direCtly 
in  a  high  degree  of  purity.  There  are  appended  to  this  paper  a  series 
of  results  of  analyses  of  various  kinds  of  barks,  made  partly  by  this 
and  partly  by  other  well-known  methods,  as  devised  by  scientific  men 
who,  like  Dr.  de  Vrij,  Dr.  Rabourdin,  and  Prof.  Schneider,  are  high 
authorities  on  this  subjeCt.  From  the  results  here  published,  this 
method  deserves  every  praise. 

On  Arsenic-Free  and  Arsenic-Containing  Aniline  Colours. 

■ — Dr.  Werner-Ertel. — The  main  gist  of  this  paper,  which  contains 
some  rather  startling  and  curious,  yet,  unfortunately,  not  properly 
specified,  statements,  in  respeCt  of  the  extensive  dissemination  of 
arsenic  in  some  of  the  German  rivers,  as  a  consequence  of  the  large  con¬ 
sumption  of  arsenic  in  the  preparation  of  aniline  colours,  is,  how  to 
obtain  fuchsine,  and  other  similar  preparations,  free  from  arsenic,  so 
as  to  render  these  substances  fit  for  the  colouring  of  sweetmeats, 
liqueurs,  syrups,  and  pharmaceutical  preparations. 

Preparation  and  Qualitative  Testing  of  Hydrate  of  Chloral. 
— Dr.  Riecker. — A  lengthy,  but  purely  pharmaceutical  paper. 

Very  Simple,  but  rather  Rare,  or  Hitherto  Undetected,  Adul¬ 
teration  of  Saffron.— Dr.  W.  Hallwachs. — The  author  states  that, 
when  he  was,  towards  the  end  of  last  year,  performing  his  duty  as 
Inspector  of  Pharmacy  and  Pharmaceutical  Chemists’  Shops,  he  met 
with  two  instances  of  saffron  having  been  adulterated  with  chalk ;  a 
fraud,  he  says,  not  so  readily  perceived  as  would  appear,  since  it  is 
only  found  out  by  taking  a  rather  large  quantity  of  the  drug  and  placing 
it  in  water.  Upon  stirring  the  mixture,  the  chalk  settles  down  on  the  5 
bottom  of  the  vessel,  and  may,  of  course,  after  having  been  washed  1 
with  water,  be  readily  tested.  The  author  estimated  the  quantity  in  ■ 
one  instance,  and  found  17*5  per  cent  by  weight;  he  also  states  that,  ( 
in  his  opinion,  this  adulteration  of  this  always  rather  expensive  drug  1 
is  made  at  the  places  where  the  saffron  is  growm,  in  order  thus  to  in¬ 
crease  the  weight. 

Decomposition  of  Ammonio-Phosphate  of  Magnesia. — Dr. 
N.  Graeger. — The  author  states  that  he  is  in  the  habit  of  keeping  a 
concentrated  aqueous  solution  of  this  salt  for  the  purpose  of  washing 
therewith  the  precipitate  of  the  same  salt  obtained  in  well-known 
analytical  operations.  The  aqueous  solution  alluded  to,  not  having 
been  required  for  use  for  at  least  six  months,  the  author,  on  requiring 
it  again,  was  astonished  to  find  that,  on  the  surface  of  the  liquid,  as 
well  as  on  the  layer  of  the  salt  at  the  bottom  of  the  bottle,  there  was 
a  film  of  pale  golden-yellowish  coloured  substance  ;  on  opening  the 
vessel  which  contained  the  solution,  a  very  strong  smell  of  phosphu- 
retted  hydrogen  appeared.  The  quantity  of  the  coloured  material 
alluded  to  was  too  small  to  test  even  qualitatively,  but  the  author 
thinks  it  might  be  phosphide  of  magnesium.  The  distilled  water  used 
for  making  the  solution  -was  pure,  but  not  quite  free  from  a  small 
quantity  of  organic  matter. 


Annales  de  Chimie  et  de  Physique,  March,  1870. 

This  number  contains  the  following  original  papers : — 

Researches  on  Camphor,  and  on  some  of  its  Derivatives. — 
H.  Baubigny. — Continuation  and  end  of  a  very  lengthy  paper. 

New  Theory  of  the  EleCtro-Dynamic  Action. — M.  Reynard. — 
An  algebraico-physical  essay. 

Researches  on  the  Combinations  of  Silicium  with  the  Alco¬ 
hol  Radicals. — C.  Friedel  and  J.  M.  Crafts. — This  memoir  is  divided 
into  the  following  sections  : — Silicium-ethyl  ;  oxide  of  silicium- 
triethyl ;  aCtion  of  bromine  on  silicium-ethyl ;  adtion  of  bromine  and 
iodine  (jointly)  on  silicium-ethyl ;  adtion  of  iodine  on  silicium-ethyl ; 
adtion  of  chlorine  on  silicium-ethyl ;  acetate  of  silicononyl ;  siliconylic 
alcohol  ;  constitution  of  silicium-ethyl-bichloride  ;  oxidation  of 
silicium-ethyl;  silicium-methyl;  silicium-ethyl-methyl. 


Experimental  and  Theoretical  Researches  on  the  Equi¬ 
librium  Figure  of  a  Liquid  Mass  which  is  Considered  as 
Devoid  of  Weight. — J.  Plateau. — Conclusion  of  a  very  lengthy  and 
abstruse,  yet  very  valuable,  paper  on  this  subjedt. 


Bulletin  de  VAcademie  Impcriale  des  Sciences  de  St.  Peiersbourg, 

Vol.  xiv.,  No.  4. 

This  number  contains  only  one  paper  relating  to  chemistry — • 

Some  of  the  Properties  of  Galvanically-Precipitated  Iron. — 
R.  Lenz. — This  lengthy  paper  records  a  series  of  experiments,  not 
only  made  with  iron,  but  also  copper.  The  results  are  stated  as 
follows  : — Iron  and  copper,  when  reduced  to  the  metallic  state  by  elec¬ 
tricity,  contain  gases  occluded,  among  which,  hydrogen  is  in  largest 
amount;  the  bulk  of  gas  thus  occluded  varies  considerably,  but  iron 
has  been  found  by  the  author  to  occlude  as  much  as  185  times  its  own 
bulk.  The  absorption  of  the  gases  is  more  considerable  in  the  first 
layers  of  metal  deposited.  On  being  heated,  the  iron  loses  gas,  even 
below  ioo°,  the  gas  evolved  at  so  low  a  temperature  being  chiefly  hy¬ 
drogen.  Iron  which  has  been  galvanically  precipitated,  and  then 
made  red-hot  and  cooled,  becomes  oxidised  when  put  into  water,  that 
liquid  being  decomposed  and  hydrogen  given  off. 


Bulletin  de  lx  Socicte  d' Encouragement  pour  V Industrie  Nationals, 

No.  206,  February,  1870. 

This  number  is  almost  entirely  filled  with  a  lengthy  report  of  the 
General  Annual  Meeting  of  this  Society,  held  on  the  nth  of  February 
last,  under  the  presidency  of  M.  J.  Dumas.  Among  the  reports  of 
the  prizes  and  medals  given  to  a  very  large  number  of  parties,  the 
following  may  be  noticed  as  being  of  general  importance: — 

Distillation  of  Beet-Root  in  the  Rural  Districts,  as  Carried 
Out  by  M.  Champonnois’s  System,  to  whom  the  Argenteuil 
Prize  of  £500  is  given. — M.  Heuze. — This  is  an  excellent  paper  on 
a  rural  industry  now  of  very  great  importance,  not  only  for  the  pro¬ 
duction  of  alcohol,  but  also  for  fodder  for  cattle  and  the  supply  of 
farmyard  manure. 

Pyro- Electric  Gilding  Invented  by  M.  Masselotte,  to  whom 
a  Prize  of  £20  has  been  given. — M.Barral. — From  the  author’s  report, 
it  appears  that  this  invention  is  very  valuable,  since  it  possesses  all  the 
advantages  of  the  best  method  of  mercurial  gilding,  without  being  at 
all  detrimental  to  the  -workmen. 

Improvements  in  the  Methods  of  the  Preparation  of  Extracts 
from  Dye-Stuffs,  by  M.  Coez,  to  whom  a  Gold  Medal  has 
been  awarded. — This  process  is  briefly  alluded  to,  having  been 
already  fully  described  some  three  years  ago.  From  what  is  here  stated, 
the  extracts  prepared  by  this  method  are  in  high  reputation  at  Mul- 
house,  Rouen,  and  Lyons. 

Animal  Phosphated  and  Chlorinated  Manure. — A  silver  medal 
has  been  awarded  to  Dr.  Groualle  and  Dr.  Boucherie  for  having  suc¬ 
cessfully  solved  the  problem  of  utilising  dead  cattle — viz.,  dying  a 
natural  death,  and  converting  the  carcases,  in  a  very  short  time,  to  an 
excellent  manure — saving  the  fat,  and  obviating  any  nuisance. 


Annalen  der  Physik  und  Chemie,  von  Poggendorjf,  No.  2, 1870. 

This  number  contains  the  following  original  papers: — 

Thermo-Chemical  Researches. — J.  Thomsen. — The  fourth  and 
final  part  of  this  monograph,  sub-divided  into  the  following  sections  ; — 
Boric  acid;  silicic  acid;  stannic  acid;  titanic  acid;  platinic  acid 
(platinsaure) ;  the  fluorides  of  boron,  silicium,  titanium,  tin,  and 
platinum. 

Circular  Polarisation  in  some  of  the  Six-Membered  (Sechs- 
gliedrigen)  Hyposulphates. — C.  Pape. 

Some  Peculiarities  Relating  to  the  Theory  of  the  Capillary 
Phenomena. — J.  Stahl. — A  mathematico-physical  essay. 

On  the  Part  Capillarity  Plays  in  the  Phenomena  of  the 
Spreading  Out  (Ausbrietung)  of  Liquids.— P.  du  Bois-Reymond. 

Observations  and  Remarks  upon  Two  Memoirs,  by  MM. 
von  Bezold  and  E.  Edlund,  on  Electrical  Phenomena.— R. 
Clausius. 

Historical  Observation  on  the  Publication  of  G.  Magnus 
treating  on  the  Reflection  of  Heat. — H.  Knoblauch. 

Relations  Existing  between  the  Changes  of  Bulk  during  the 
Formation  of  Solid  Compounds  and  the  Chemical  Affinity  of 
the  Component  Substances. — W.  Miiller. — Chiefly  a  series  of 
tabulated  forms,  unsuited  for  any  useful  abstraction. 

Preparation  of  Crystallised  Silicic  Acid  by  the  Dry  Way. _ 

G.  Rose. — The  author  records  a  series  of  experiments,  chiefly  of  inte¬ 
rest  for  mineralogy,  as  elucidating  the  formation  of  native  crystalline 
silica. 

Enstatite  occurring  in  the  Meteoric  Iron  of  Breitenbach 
(Bohemia).— V.  von  Lang.— A  purely  crystallographical  paper. 

Crystalline  Form  of  Hypersthene.— A.  von  Lang.— Also  a  crys¬ 
tallographical  paper.  Hypersthene  is  a  mineral  composed  of  silica 
alumina,  protoxide  of  iron,  protoxide  of  manganese,  magnesia,  lime 
and  water. 


Colouration  of  Glass.  {cap“c“?™’ 
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Contribution  to  the  Ozone  Question. — O.  Wolffenstein. — This 
essay  is  illustrated  with  engravings  absolutely  required  for  the  proper 
understanding  thereof. 

Researches  on  the  Compounds  of  Selenium  and  Sulphur.— 
A.  Bettendorff  and  G.  vom  Rath. — This  paper  is  chiefly  a  crystallo- 
graphical  essay  respecting  some  compounds  artificially  obtained, 
the  results  of  analysis  of  which  are  only  approximativeiy  given. 

Eledtrical  Action  of  Points  (Spitzenwirkung). — Dr.  J.  C.  Pog- 
gendorff. 

Corroded  Figures  (Aetzfiguren)  and  Asterism  in  Iceland 
Spar. — Dr.  H.  Baumhauer. 


Journal  fiir  Praktische  Chemie,  Nos.  22  and  23,  1869. 

These  numbers  contain  the  following  original  papers  and 
memoirs  : — 

Contribution  to  our  Knowledge  of  Selenium. — Dr.  B.  Rathke. 
— This  paper,  a  continuation  of  an  essay  on  this  subject,  contains  the 
following  sections: — Estimation  of  selenium  in  organic  compounds; 
carbide  of  selenium  and  selenium-xanthogenic  acid  ;  experiments  for 
the  preparation  of  selenium-tetrethyl  and  sulpho-tetrethyl ;  ethyl- 
selenious  acid;  observations  concerning  the  organic  derivatives  of 
sulphurous  and  selenious  acids,  and  also  of  sulphuric  and  selenic 
acids. 

Ratanhine  and  its  Combinations. — Dr.  W.  F.  Gintl. — The  com¬ 
mercial  extract  of  rathannia  contains  a  principle  called  ratanhine. 
The  author,  in  the  introduction  to  his  paper,  states  that  the  substance 
known  as  angelin,  and  met  with  in  the  Ferreira  spectabilis,  is  iden¬ 
tical  with  ratanhine  ;  and  he  has  made  use  of  that  material  (angelin) 
to  prepare  and  analyse  a  lengthy  series  of  compounds,  among  others, 
ratanine  ammonia ,  no  properly  speaking  constant  compound  of  am¬ 
monia;  and  the  substance  named  could  be  obtained,  and  different 
formulae  are  quoted  relating  to  the  higher  or  lower  temperatures  at 
which  the  pro  tempore  existing  compound  was  prepared,  at  o°  (320  F.). 
The  formula  is  C10H13NOS+ 19NH3.  Dry  ratanhine  does  not  com¬ 
bine  with  ammonia  at  all,  if  the  latter  be  applied  in  the  state  of  dry 
gas.  There  are  further  described  a  series  of  experiments  to  form 
compounds  of  ratanhine  with  the  alkalies,  soda  and  potassa,  with 
baryta,  strontia,  lime,  magnesia,  and  the  oxides  of  heavier  metals  ;  the 
silver  compound  is  C10H11Ag2NO3 ;  behaviour  of  ratanhine  with 
acids  ;  and,  lastly,  speculative  discussions  on  the  constitution  of  ratan¬ 
hine. 

No.  1,  1870. 

With  this  number  begins  a  new  series  of  volumes  of  this  periodical, 
which  is  edited  by  Dr.  H.  Kolbe.  The  number  opens  with  a  table  of 
the  numbers  of  the  equivalents  of  the  elements  and  some  of  their 
compounds,  it  being,  of  course,  understood  that  the  several  authors 
who  are  contributors  to  this  paper  may  make  use  of  such  equivalents 
as  they  prefer  ;  but,  unless  the  contrary  is  distinctly  stated,  the  table 
here  referred  to  is  the  one  adopted  for  this  periodical.  We  next  meet 
with  a  very  lengthy  series  of  the  titles  and  abbreviations  thereof  of 
the  various  scientific  periodicals,  as  they  will  be  quoted  henceforward 
in  this  work.  The  present  number  opens  with  a  lengthy  essay  on 
the— - 

Task  and  Scope  of  Mineral  Chemistry.— H.  Kolbe.— Not  at  all 
suited  for  abstraction. 

Identity  of  Naturally-Occurring  Leucine  with  that  obtained 
by  Synthetical  Methods  of  Preparation. — Dr.  G.  Hiiffner. — A 
physiologico-chemical  paper,  the  leading  point  of  which  is  that  all  the 
three  known  leucines,  and  obtained  by  different  methods,  are  identical, 
and  not  simply  isomeric. 

Some  of  the  Derivatives  of  Oxysulpho-Benzide.— J.  Annaheim. 

_ This  paper  is  divided  into  the  following  sections: — Ethyl-oxysul- 

pho-benzide ;  nitro-ethyl-oxysulpho-benzide  ;  tetra-chloroxysulpho- 
benzide. 

Isomeric  Succinic  Acids.— H.  Byk.— A  very  lengthy  mono¬ 
graph,  too  full  of  formulae  to  admit  of  any  useful  abstraction. 

Crystalline  Forms  of  Trithionate  and  Seleno-Trithionate  of 
Potassa. — B.  Rathke. — A  crystallographical  paper,  illustrated  with 
woodcuts. 

Bibliothtque  Universelle  et  Revue  Suisse. — Archives  des  Sciences  Phy¬ 
siques  et  Naturelles,  No.  147,  1870. 

This  number  contains  the  two  following  original  papers,  of  which, 
although  not  exactly  belonging  to  chemistry,  we  quote  the  titles — 

Evaporation  of  Water  of  the  Soil  and  of  Plants. — E.  Risler. 

Dust  Floating  about  in  the  Atmosphere.— A.  de  la  Rive. 


Cosmos,  April  2,  1870. 

Preparation  of  Photographic  Figures  on  Glass.— E.  Siegwart. 

_ This  paper  contains  a  detailed  account  of  the  various  operations 

required  for  fixing  upon  glass  various  designs. 

Experiments  on  the  Freezing  of  Wine. — A.  Rousselle. — The 
reason  why  freezing  improves  wines,  under  certain  conditions,  is, 
according  to  this  author,  because,  by  freezing  the  proportion  of  all  the 
fixed  substances  ( elements )  in  wine  is  increased,  and  these  are,  more¬ 
over  , thereby  rendered  more  fit  for  causing  the  combination  of  the  acids 


with  the  alcohol,  so  as  to  form  those  ethers  to  which  wine  owes  its 
peculiarly  distinct  flavour,  aroma,  and  strength. 


Revue  Hebdomadaire  de  Chimie,  March  31,  1870. 

New  Plan  for  the  Method  of  Estimating  the  Market-Value 
of  Molasses. — M.  Mene. — This  paper,  chiefly  of  interest  to  beet¬ 
root  sugar  makers,  enters,  at  some  length,  into  the  application  of  the 
areometer  for  ascertaining  the  value  of  the  molasses  ;  and  next,  the 
author  discusses  the  plan  of  estimating  the  value  of  the  molasses 
according  to  the  alcohol  it  yields,  stating  that  xoo  parts  of  sugar  should 
produce,  in  practice,  57  parts  of  alcohol  at  90  per  cent. 

Description  of  an  Improved  Barometer  for  Use  in  Chemical 
Laboratories. — M.  Alvergnat. — The  description  is  not  available 
without  the  woodcut ;  but  the  instrument  is  undoubtedly  a  very  suitable 
one  for  the  use  it  is  intended  for. 


Annalen  der  Chemie  und  Pharmacie,  February,  1870. 

This  number  contains  the  following  original  papers  and  memoirs  : — 

On  Fermentation,  and  on  the  Source  of  Muscular  Force.— 
Dr.  J.  von  Liebig.— The  continuation  and  end  of  the  celebrated 
author’s  lengthy  essay  on  this  subject,  divided  into  the  following 
main  seditions  : — Acetic  fermentation  ;  the  source  of  muscular  power. 

Experimental  Researches  made  with  the  view  to  Elucidate 
the  Causes  upon  which  the  Substitution  of  the  Radical  Hydro¬ 
gen  is  made  Dependent  in  Isomeric  Butyric  Acids. — Dr.  Mor- 
kownikoff. — This  very  lengthy  essay  contains  the  following  sub¬ 
divisions  :— Oxyisobutyric  acid  ;  reseaches  on  the  different  oxybutyric 
acids;  the  haloid  hydrines  of  propylen-glycol. 

Some  of  the  Alcohols  of  Fermentation  and  Derivatives 
thereof. — J.  Pierre  and  E.  Puchot. — Not  well  suited  for  any  useful 
abstraction. 


NOTES  AND  QUERIES. 


Barwood-Red  and  Indigo-Blue. — (Reply  to  “  Chemicus.”)— You 
may  consult  “  Die  Fiirberei  der  Gespinnste  und  Gewerbe  von  Reimann  ” 
(p.  28  and  following,  and  210  and  following),  where  you  will  find  a 
great  many  practical  receipts. 

Chlorate  of  Soda. — I  cannot  succeed  in  making  chlorate  of  soda 
satisfactorily  by  means  of  tartrate  of  soda  and  chlorate  of  potash. 
Large  proportions  of  the  two  salts  remain  undecomposed,  and  I  found 
a  sample  of  commercial  soda  chlorate  nearly  as  bad  as  my  own. — W.  H 

Sulphate  of  Ammonia. — Would  you  kindly  tell  me  what  propor¬ 
tions  of  sulphate  of  ammonia,  lime,  and  water  (say,  to  1  cwt.  of  sul¬ 
phate)  are  used  in  practice  for  making  liquor  ammonia.  I  have  no 
work  that  gives  any  particulars  worth  naming — Watts’s  “  Chemistry  ” 
is  rather  too  expensive. — A  Working  Man. 

Colouration  of  Glass. — I  was  to-day  shown  a  piece  of  glass  which 
lately  formed  a  part  of  the  Land’s  End  light-house,  the  lamp  of  which 
was  broken  by  a  heavy  sea  some  time  back.  This  glass  exhibited  a 
rather  striking  peculiarity,  the  explanation  of  which  I  seek  from  the 
courtesy  of  your  readers.  The  piece  in  question  was  about  3  inches 
long  by  2  inches  broad,  and  £  an  inch  thick,  and  was  of  a  beautiful 
amethystine  colour  where,  probably,  aCted  upon  by  the  light  ;  but  at  the 
edge,  where  protected  by  putty  or  other  sheltering  material,  the  glass 
had  entirely  retained  its  white  transparent  hue.  Not  only  was  the 
surface  affeCted  in  this  manner,  but  the  colouration  apparently  ex¬ 
tended  completely  through  the  glass. — Ria. 

[Such  colouration,  under  the  influence  of  light,  is  not  uncommon 
when  the  glass  contains  manganese. — Ed.  C.  N.] 


MEETINGS  FOR  THE  WEEK. 


Tuesday,  19th. — Institution  of  Civil  Engineers,  8, 
Wednesday,  20th.- — Meteorological,  7. 

-  Society  of  Arts,  8. 

Thursday,  21st. — London  Institution,  7.30. 

-  Zoological,  4. 

- -  Chemical,  8. 

Friday,  22nd. —  Quekett  Microscopical  Club,  8. 


TO  CORRESPONDENTS. 


Chemicus. — It  will  not  be  published  before  the  autumn. 

P.  Holland  (Manchester). — Any  work  on  Chemical  Analysis  will 
give  you  the  infofm'ation  you  require. 

Bichrom'e. — Thb  lead  pump  has  not  made  the  water  hard  ;  it  has 
probably  become  so  from  natural  causes. 


Chemical  News,  ) 
April  22, 1870.  ) 
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ON  THE  ETHYLIC  SERIES  OF  SILICIUM. 
By  MM.  C.  FRIEDEL  and  A.  LADENBURG. 


The  observations,  of  which  an  account  is  here  given,  tend 
to  prove  the  truth  of  the  opinion  expressed  by  M.  Dumas, 
some  thirty  years  ago,  that  hydrogen  was  not  the  only 
element  susceptible  of  substitution,  and  that  some  body 
might  be  found  capable  of  replacing  carbon. 

Sundry  articles  upon  the  subject,  written  first  by  MM. 
Friedel  and  Crafts,  and  afterwards  by  ourselves,  show,  in 
the  first  place,  that  silicium  is  a  tetratomic  element  like 
carbon,  and  deserves  comparison  with  it  on  that  account ; 
but  the  analogy  does  not  end  here.  Silicium  is  capable 
of  aCting  after  the  manner  of  carbon,  and  serving  as  a  link 
for  several  hydrocarbonised  groups  by  furnishing  bodies 
presenting  great  analogy  with  certain  hydrocarbides,  and 
governed  by  the  same  law  of  saturation,  provided  the 
silicium  be  reckoned  as  an  equivalent  of  the  carbon,  atom 
for  atom.  From  these  siliceous  hydrocarbides  several 
bodies  may  be  derived,  whose  residues,  containing 
silicium,  united  with  carbon  and  hydrogen,  and  play  the 
part  of  radicals  exactly  like  simply  hydrocarbonised  groups. 
After  studying  a  large  number  of  compounds,  forming 
what  may  be  called  themethylic  group  of  silicium,  it  was 
necessary  to  find  bodies  corresponding  to  more  elevated 
groups  of  the  carbon  series,  and  thus  to  show  that 
silicium  in  groups  analogous  to  organic  compounds,  may 
not  only  be  saturated  by  atoms  of  carbon,  but  partakes 
with  that  element  the  property  of  saturating  itself  at 
least  partially.  This  was  at  last  effected  after  numerous 
fruitless  attempts. 

Upon  endeavouring  to  remove  from  chloride  of  silicium 
a  portion  of  the  chlorine  contained  in  it,  so  as  to  change 
it  into  a  chloride  more  complex  by  one  molecule,  the 
silicium  will  be  completely  reduced  if  a  metal  be  em¬ 
ployed,  such  as  sodium,  zinc,  or  silver.  In  the  case  of 
hydrogen,  which  was  used  by  Ebelmen  for  preparing 
sesquichloride  of  titanium,  only  a  small  quantity  of 
silicichloroform  was  obtained. 

It  was  believed  that  the  iodine  of  silicium,  Sil4,  dis¬ 
covered  by  one  of  us,  would  be  attacked  at  a  low  tem¬ 
perature  and  would  thus  become  better  adapted  to  the 
end  in  view  ;  experiments  have  justified  the  supposition. 
The  iodide  was  heated  for  some  hours  at  a  tamperature 
approaching  its  boiling  point  (2go° — 300°)  with  perfectly 
dry  and  powdery  silver.  The  tetraiodide  was  then  trans¬ 
formed  into  a  white  mass  presenting  a  totally  different 
aspeCt  from  its  primitive  appearance.  Upon  treating  the 
contents  of  the  vessel  with  a  small  quantity  of  sulphide 
of  carbon,  to  extract  any  remains  of  tetraiodide,  and  after 
several  washings,  dissolving  it  in  a  large  quantity  of  hot 
sulphide  of  carbon,  the  product  consisted  of  beautiful 
colourless  crystals,  in  hexagonal  prisms  or  rhomboidal 
bases,  aCting  upon  polarised  light  after  the  manner  of 
doubly  refrading  substances,  and  which  fume  in  the  air 
and  decompose,  forming  a  white  substance..  When 
treated  with  potash,  a  lively  evolution  of  hydrogen 
ensues. 

Analysis  proves  that  these  crystals  are  the  iodide 
desired,  Si2l6.  formed  by  deducting  one  atom  of  iodine 
from  the  tetraiodide,  and  re-combining  the  two  residues 
(Sil3).  The  quantity  of  hydrogen  evolved  by  the  adion  of 
the  potash  confirms  the  result  of  the  analysis,  being  2H  in 
Sial6,  which  should  be,  according  to  the  equation — 

Si^Ig  +  4H2O  *=  2Si02  -j-  6HI  +  2H. 


The  hexa-iodide  of  silicium  cannot  be  distilled  either 
under  atmospheric  pressure  or  in  a  vacuum.  It  sublimes 
partially,  but  decomposes  to  a  great  extent  into  tetra¬ 
iodide,  leaving  an  orange-red  residue,  whose  composition 
corresponds  to  the  formula  Sil2,  and  which  is  insoluble  in 
sulphide  of  carbon,  benzol,  chloroform,  and  chloride  of 
silicium.  This  last  iodide  is  changed  by  water  into  a 
white  or  greyish  mass,  evolving  much  hydrogen  in  the 
presence  of  potash.  The  hexaiodide  melts  in  a  vacuum, 
but  with  partial  decomposition  at  a  temperature  of  250°. 

It  is  much  less  soluble  than  the  tetraiodide  in  sulphide  of 
carbon  at  270 ;  one  part  of  this  liquid  dissolves  2'2  parts 
of  Sil4  and  only  0-26  of  Si2Ig.  When  crystals  of  the 
hexaiodide  are  thrown  into  iced  water,  they  decompose 
without  evolution  of  hydrogen,  and  the  white  substance, 
which  remains  when  dried  in  a  vacuum  at  ioo°,  presents 
a  composition  corresponding  to  the  formula  Si204H2, 
which  is  proved  by  the  quantity  of  hydrogen  disengaged 
by  the  potash  or  collected  as  water,  by  combustion  with 
oxygen,  and  by  calcining  the  mass  which  decomposes 
with  incandescence,  and  an  evolution  of  hydrogen,  leaving 
a  residue  of  silica,  whose  weight' is  almost  identical  with 
that  of  the  primitive  substance.  The  iodide  of  silicium 
is  transformed  into  a  hydrate,  Si2(OH)6,  upon  contact  with 
water ;  this  hydrate  loses  2H20  to  form  the  body,  Si204H2, 
whose  composition  is  analogous  to  oxalic  acid,  and  which 
may  be  called  silici-oxalic  hydrate. 

Salts  of  this  compound  could  not  be  obtained.  They 
became  decomposed  by  even  the  weakest  bases,  with 
evolution  of  hydrogen,  as  is  done  by  potash  under  other 
circumstances  in  the  case  of  oxalic  acid. 

Several  reactions  were  tried  with  the  hexaiodide  with  a 
view  to  obtaining  a  volatile  compound  without  decomposi¬ 
tion.  After  ascertaining  that  bromine  extracts  all  the  iodine 
from  the  iodide,  and  transforms  it  into  a  bromide,  and 
that  the  iodine  is  capable  of  reading  on  alcoholate 
of  soda,  and  thus  forming  an  ethereal  compound, 
the  adion  of  zinc-ethyl  on  the  hexaiodide  was  next 
examined. 

Upon  mixing  the  latter  with  the  former  in  small  portions 
at  a  time,  and  gently  heating  it,  a  readion  is  produced, 
and  a  white  substance  precipitated.  When  a  suitable 
proportion  of  iodine  (Si2l6  for  3ZnEt)  has  been  added, 
the  readion  is  finished  ;  it  is  then  distilled,  and  the  dis¬ 
tilled  produd  treated  with  water  to  decompose  a  slight 
excess  of  zinc-ethyl.  After  decanting  the  water,  it  is 
repeatedly  washed  in  concentrated  sulphuric  acid  to  re¬ 
move  a  substance  which  is  soluble  in  that  liquid,  and 
which  appears  to  be  triethyl  oxide  of  silicum.  It  is  then  again 
washed  with  water,  dried,  and  fradionally  distilled;  two 
liquids  are  thus  separated ;  one,  boiling  at  from  150°  to  1540, 
is  siliciumethyl,  Si(C2H5)4;  and  the  other,  which  was  ob¬ 
tained  between  250°  and  2530,  gives,  on  analysis,  numbers 
agreeing  with  the  formula  Si2(C2H5)6.  It  is  a  limpid 
liquid,  with  a  faint  smell,  resembling  that  of  siliciumethyl 
and  burns  with  a  brilliant  flame,  giving  forth  fumes  of 
silica.  •  Upon  ascertaining  the  density  of  vapour,  the 
figures  obtained  approached  very  nearly  to  those  required 
by  the  theory  for  the  formula  Si2(C2H5)6,  but  somewhat 
higher  (theory  yg6  exp.  8‘5).  The  liquid  does  not 
alter  sensibly  at  300°,  but  alters  slightly,  with  formation 
of  a  product  soluble  in  sulphuric  acid,  which  is  doubtless 
triethyl  oxide  of  silicium,  Si20(C2H5)6,  which  is  formed 
by  oxidation  of  siliciumhexethyl.  The  presence  of  this 
body  explains  the  slight  excess  of  the  found  density  as 
compared  with  the  theoretical  density.  The  exactitude 
of  the  formula,  Si2(C2H5)6,  isbeyond  doubt ;  consequently 
the  series  of  compounds  here  spoken  of  certainly  belong 
to  the  ethylic  group  of  silicium.  The  two  atoms  of 
silicium  are  directly  connected,  and  serve  as  a  link  to  the 
atoms  of  iodine,  or  of  oxygen  and  hydroxyl,  or  ethyl, 
which  combine  with  them  to  form  the  molecule.  The 
reaction  of  the  zinc  ethyl  upon  the  hexaiodide  takes  place 
in  an  exactly  similar  manner  to  that  of  the  same  body  upon 
the  chloride  and  the  iodide  of  silicium,  and  furnishes  a 
compound  which  may  be  considered  as  homologous  with 
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siliciumethyl.  The  study  of  the  reactions  of  this  body 
will  doubtless  be  interesting,  and  will  probably  show  that 
the  analogy  is  not  confined  to  the  formulas. —  Comptes 
Rcndus. 


ON  THE 


COMPOSITION  OF  THE  WATER 
OF  THE  IRISH  SEA.* 


By  T.  E.  THORPE,  Ph.D.,  and  Mr.  E.  H.  MORTON. 


Thanks  to  the  investigations  of  Forchhammer,  Von 
Bibra,  Eischof,  and  others,  our  knowledge  concerning  the 
nature  and  distribution  of  the  saline  constituents  of  sea¬ 
water  and  of  the  causes  of  the  variations  in  its  composi¬ 
tion  as  observed  in  various  parts  of  the  world,  is  tolerably 
extensive  and  precise.  English  chemists,  however,  have 
contributed  next  to  nothing  to  the  general  stock  of  our 
information  on  this  subject.  This  is  not  a  little  remarkable, 
especially  when  we  consider  the  peculiarly  favourable 
condition  in  which  this  country  is  placed  for  researches 
of  this  kind,  by  reason  ot  its  insular  position.  A  few 
observations  by  John  Davy  made  in  the  course  of  his 
long  voyages,  two  memoirs  by  Marcetinthe  “  Philosophical 
Transactions  ”  for  1819  and  1822  on  the  temperature  and 
saltness  of  various  seas,  and  an  elaborate  analysis  by 
Schweitzer  of  the  water  of  the  English  Channel  made  in 
1838,  constitute  by  far  the  chief  portion  of  the  work  done 
in  this  direction  by  English  chemists.  The  chemical 
history  of  the  sea  is  mainly  to  be  derived  from  the  re¬ 
searches  and  observations  of  chemists  principally  French 
and  German,  the  majority  of  whom  were  located  at  con¬ 
siderable  distances  from  the  sea-board,  and  who  laboured 
therefore  under  all  the  disadvantages  which  this  circum¬ 
stance  necessarily  entails.  So  far  as  we  can  learn  the 
water  of  the  Irish  Channel  has  never  been  analysed.  We 
have  been  induced,  therefore,  to  undertake  its  analysis  in 
the  hope  of  supplying  information  respecting  the  nature 
and  extent  of  the  modifications  effected  in  the  composi¬ 
tion  of  the  sea  by  its  proximity  to  our  coasts.  Accordingly 
Captain  Temple  of  the  “Bahama  Bank”  Light  Ship 
kindly  collected  for  us  a  quantity  of  the  water  in  the  im¬ 
mediate  neighbourhood  of  his  vessel.  The  vessel  is 
situated  in  lat.  540  21'  N.  and  long.  40  11'  W.,  seven  miles 
W.N.W.  of  Ramsey,  Isle  of  Man,  and  is  placed  nearly 
equi-distant  from  the  shores  of  England,  Scotland,  and 
Ireland.  During  the  greater  part  of  the  day  a  strong 
current  setting  in  from  the  south,  probably  from  the 
Atlantic,  flows  past  the  ship  into  the  North  Channel,  and 
thence  again  into  the  Ocean.  The  water,  therefore,  taken 
for  analysis,  was  originally  that  of  the  deep  ocean,  which 
had  traversed  almost  the  entire  length  of  the  Irish 
Channel,  and  had  consequently  been  exposed  to  all  the 
influences  due  to  the  neighbouring  sea-board,  and  to  the 
influx  of  the  numerous  rivers  along  the  coasts. 

The  water  was  obtained  in  the  early  part  of  January, 
1870 ;  the  meteorological  conditions  at  the  time  of 
collection,  and  for  some  time  previously,  were  in  no  wise 
remarkable.  The  analysis  was  commenced  immediately 
on  receipt  of  the  water.  Its  specific  gravity  compared 
with  distilled  water,  free  from  air,  and  possessing  the  same 
temperature,  was  found  to  be — 

At  o°  C .  1*02721 

At  150  C .  1-02484 

These  numbers  differ  but  slightly  from  that  usually 
accepted  as  representing  the  mean  specific  gravity  of  the 
water  of  the  ocean.  The  water  of  the  Atlantic,  according 
to  Von  Horner,  possesses  the  specific  gravity  1-02875  at 
o°  C. ;  that  of  the  English  Channel  at  15-5°  was  found  by 
Schweitzer  to  be  1*0271  :  on  nearing  the  land  the  specific 
gravity  fell  to  1*0268. 

*  Read  before  the  Manchester  Literary  and  Philosophical  Society, 
March  22,  1870. 


Full  details  of  the  methods  of  analysis  employed  are 
given  in  the  original  paper.  The  following  synopsis 
shows  the  mean  results  of  the  determinations  :  the  numbers 
express  the  amount  of  the  various  ingredients 
grms.  of  the  sea-water. 


in  1000 


I 

Chlorine  . 

18-62650 

2 

Bromine . 

0-06133 

3 

Sulphuric  acid  (S04) 

2-59280 

4 

Lime  (total)  . 

°"57512 

5 

Calcium  carbonate  . . 

0-04754 

6 

Magnesia . 

2-03233 

7 

Mixed  alkaline  chlorides . . 

27*18363 

8 

Potassium . 

o"39I3I 

9 

Sodium  . 

10*40200 

10 

Ferric  oxide  . 

0*00465 

11 

Ammonia . 

0*00011 

12 

Nitric  acid  . 

0*00156 

13 

Fixed  constituents  . . 

33-83855 

These  substances  arranged  on  the  assumption  that  the 
strongest  acid  is  united  with  the  strongest  base,  yield  the 


following  numbers  : 


Sodium  chloride 
Potassium  chloride 
Magnesium  chloride 
Magnesium  bromide 
Magnesium  sulphate 
Magnesium  carbonate 
Calcium  sulphate  . . 
Calcium  carbonate 
Lithium  chloride  . . 
Ammonium  chloride 
Magnesium  nitrate 
Silicic  acid 
Ferrous  carbonate 


Amount  diredtly  determined  . . 


2643918 

0-74619 

3-15083 

0-07052 

2-06608 

traces 

1-33158 

0-04754 

traces 

0*00044 

0-00207 

traces 

0*00503 

33-S5946 

33-83855 


”  Light 
saline 


The  water  employed  in  the  foregoing  analysis  was 
collected  in  midwinter.  It  becomes  interesting  to  know 
if  its  composition  is  uniform  during  the  various  seasons  of 
the  year.  Fortunately  we  can  offer  some  evidence  on  this 
point.  In  August,  1865,  after  a  continuance  of  ex¬ 
ceptionally  fine  weather,  one  of  us  collected  some  sea¬ 
water  in  the  neighbourhood  of  the  “  Bahama  Bank 
Ship,  and  determined  the  total  quantity  of  its 
constituents,  together  with  the  amount  of  chlorine  and 
sulphuric  acid.  The  proportion  of  solid  matter  contained 
in  the  water  of  the  Irish  Sea  is  somewhat  greater  in 
summer  than  in  winter— the  variation  amounting  to 
0*0144  per  cent — but  the  relative  amount  of  solid  matter 
present  in  the  water  of  the  Irish  Channel  is  invariably  less 
than  is  contained  in  the  water  of  the  Atlantic  Ocean 
lying  between  the  same  parallels. 

According  to  Forchhammer,  the  mean  proportion  of  the 
leading  constituents  of  the  water  of  the  Atlantic  far 
away  from  the  shores  is  as  follows  : — 


Absolute  amount  in 

1000  grms . 

Relative  amount  . . 


Cl. 

19*865 

100 


SOy.  CaO.  MgO. 


2*362 

11-89 


0*588 

296 


2*199 

11*07 


Total 

Salts. 

35-976 

181*10 


Arranged  in  this  manner,  our  determinations  on  the 
water  of  the  Irish  Sea  give  the  following  proportions  : — 

Total 


Absolute 

.  Summer, 
amount  I 

per  1000  |  winter 

grms. 

'  Summer. 


Cl.  S03.  CaO.  MgO.  Salts. 
18*735  2*187  “  —  34-082 


Relative 

amount. 


18-627  2*161  0*575  2-032  33-838 

100  11-67  —  —  181*91 

^Winter  ..  100  11-63  3"og  10*93  182-09 
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Researches  on  Vanadium. 


RESEARCHES  ON  VANADIUM.* 
Part  III.  Preliminary  Notice. 

By  HENRY  E.  ROSCOE,  B.A.,  F.R.S. 


I.  Metallic  Vanadium. 

In  the  second  part  of  “  Researches  on  Vanadium,”  it  was 
stated  that  the  metal  absorbs  hydrogen.  This  conclusion 
has  been  fully  borne  out  by  subsequent  experiment  :  and 
it  appears  that  the  amount  of  absorbed  or  combined  nitro¬ 
gen  taken  up  by  the  metal  varies  according  to  the  state 
of  division — first,  of  the  chloride  (VC12)  from  which  the 
metal  is  prepared,  and  secondly,  and  especially,  of  the 
metal  itself.  The  metal  containing  absorbed  hydrogen 
slowly  takes  up  oxygen  on  exposure  to  the  air,  water 
being  formed  and  the  metal  undergoing  oxidation  to  the 
lowest  oxide,  V20.  At  this  point  the  oxidation  stops. 

The  difficulty  of  obtaining  metallic  vanadium  free  from 
admixture  of  oxide  has  been  again  rendered  evident. 
Perfectly  pure  tetrachloride  was  prepared  in  quantity,  and 
from  this  pure  dichloride  was  made.  On  heating  this  to 
whiteness  for  forty-eight  hours,  a  substance  was  obtained 
which  gained,  on  oxidation,  707  per  cent  (vanadium  re¬ 
quiring  7779  percentage  increase),  and,  therefore,  still 
contained  a  slight  admixture  of  oxide. 

The  reducing  adtion  of  sodium  on  the  solid  chlorides 
was  next  examined  ;  in  this  case,  the  reduction  takes 
place  quietly  in  an  atmosphere  of  hydrogen  at  a  red  heat, 
and  is  best  conducted  in  strong  iron  tubes.  Explosions 
occur  when  sodium  adts  on  the  liquid  tetrachloride. 
The  substance  thus  obtained  was  found,  after  lixiviation, 
to  be  free  from  chlorine,  and  on  washing  it  separated  into 
two  portions- — (1)  a  light  and  finely-divided  black  powder 
(trioxide),  which  remains  in  suspension,  and  is  soluble 
in  hydrochloric  acid  ;  and  (2)  a  heavier  grey  powder,  in¬ 
soluble  in  hydrochloric  acid,  which  soon  deposits,  and  can, 
by  repeated  washing,  be  completely  freed  from  the  lighter 
trioxide.  This  bright  grey  powder  consists  of  metallic 
vanadium,  mixed  with  more  or  less  oxide.  If  this  metallic 
powder,  after  drying  in  vacuo,  be  reduced  at  a  low  red 
heat  in  a  current  of  pure  hydrogen,  the  powder,  even  when 
cold,  on  exposure  to  air  or  oxygen,  takes  fire  spontaneously, 
water  being  formed,  whilst  the  vanadium  undergoes  oxida¬ 
tion,  forming  the  blue  oxide,  V204.  A  portion  of  metal  ex¬ 
posed  for  some  weeks  to  the  air  also  slowly  absorbed  oxy¬ 
gen,  passing  into  the  oxide,  V20. 

II.  Vanadium  and  Bromine. 

r  1.  Vanadium  Trilvomide,  VBr3  ;  molec.  wt.  =  2gi,3. — 
When  excess  of  bromine  is  passed  over  vanadium  mono¬ 
nitride  heated  to  redness,  a  vivid  adtion  occurs,  and  dense 
dark-brown  vapours  are  formed,  condensing  in  the  cooler 
portions  of  the  tube  to  a  greyish  black,  opaque,  amorphous 
mass  of  the  tribromide.  The  tribromide  is  a  very  un¬ 
stable  compound,  losing  bromine  even  when  kept  sealed 
up  in  glass  tubes  ;  it  is  very  deliquescent,  and,  on  heating 
in  the  air,  rapidly  loses  all  its  bromine  and  takes  up  oxy¬ 
gen,  with  formation  of  vanadic  acid.  On  being  thrown 
into  water,  the  tribromide  readily  dissolves,  forming  a 
brown  liquid  (in  this  respedt  resembling  the  trichloride), 
which,  on  addition  of  a  few  drops  of  hydrochloric  acid, 
turns  of  a  bright  green  colour,  showing  the  presence  of  a 
solution  of  an  hypovanadic  salt.  No  free  bromine  or 
hydrobromic  acid  is  given  off  on  dissolving  the  tribromide 
in  water.  That  a  more  volatile  higher  bromide  was  not 
formed  in  this  readtion  was  shown,  inasmuch  as,  on  dis¬ 
tilling  the  excess  of  liquid  which  had  colledted  in  the 
receiver,  it  was  found  to  consist  of  free  bromine,  contain¬ 
ing  mere  traces  of  the  tribromide  mechanically  carried 
over.  The  tribromide  is  likewise  formed  when  bromine 
is  passed  over  a  red-hot  mixture  of  vanadium,  trioxide, 
and  pure  charcoal,  as  in  the  preparation  of  the  tetra¬ 
chloride  ;  but  this  method  is  not  one  to  be  recommended, 


as  the  tube  becomes  constantly  stopped  up  by  the  forma¬ 
tion  of  the  solid  tribromide. 

The  analysis  of  the  tribromide  was  made  by  dissolving 
the  compound  in  water,  and  precipitating  the  bromine 
with  excess  of  nitrate  of  silver,  the  vanadium  being  esti¬ 
mated  as  V205,  either  in  the  filtrate  from  the  bromide  of 
silver  or  in  a  separate  portion.  The  bromine  in  the  above 
determinations,  obtained  by  precipitation  as  silver-salt, 
was  invariably  found  to  be  too  high,  whilst  the  vanadium 
nearly  agreed  with  the  theoretical  percentage.  This  is 
due  to  the  fadt  pointed  out  by  Stas,  in  his  “  Recherches  ” 
(p.  156),  that  bromide  of  silver,  when  boiled,  encloses, 
mechanically,  a  portion  of  the  precipitant,  v/hich  then 
cannot  be  washed  out.  The  loss  of  weight  obtained  by 
reducing  the  bromide  to  metallic  silver  in  a  current  of 
hydrogen,  taken  as  bromine,  gave  more  nearly  agreeing 
numbers : — • 


Vanadium 

..  V  =  51*3 

Calculated. 

17*61 

Mean  of  6  de¬ 
terminations. 

i8*44 

Bromine 

..  Br3  =  240*0 

82*39 

Mean  of  3  de¬ 
terminations. 
8o*86 

291*3 

100*00 

99*30 

2.  Vanadium  Oxy tribromide,  or  Vanadyl  Tribromide , 
VOBr3,  molec.  wt.  =  307*3. — The  oxytribromide  is  a  dark- 
red  transparent  liquid,  evolving  white  fumes  on  contadt 
with  the  air,  obtained  by  passing  pure  and  dry  bromine 
over  vanadium  trioxide  (V203)  heated  to  redness.  Mois¬ 
ture  prevents  the  formation  of  the  oxytribromide  ;  and  it 
not  only  undergoes  sudden  decomposition  when  heated  to 
1800,  but  also  slowly  decomposes  at  the  ordinary  atmo¬ 
spheric  temperatures.  The  boiling-point  of  the  tribromide 
can,  however,  be  brought  below  the  temperature  of  de¬ 
composition  by  distillation  in  vacuo,  and  the  liquid  can 
then  be  freed  completely  from  bromine  by  passing  a 
current  of  dry  air  through  the  liquid.  Under  a  pressure 
of  100  m.m.,  the  oxytribromide  boils  from  130°  to  135,  and 
may  be  distilled  almost  without  decomposition.  Vana¬ 
dium  oxytribromide  dissolves  in  water,  yielding  a  yellow- 
coloured  solution,  in  which  both  vanadium  and  bromine 
were  determined,  after  reduction  with  sulphurous  acid — 


Calculated. 

51-3  16*69 

240*0  78*10 

16*0  5*21 


Mean  of  several 
analyses. 

1675 

79*20 


100*00 

The  sp.  gr.  of  the  oxytribromide,  at  o°,  is  2*967. 

3.  Vanadium  O xy dibromide,  or  Vanadyl  Dibromide , 
VOBr2,  molec.  wt.  =  227*3. — This  is  a  solid  substance,  of 
a  yellowish  brown  colour,  obtained  by  the  sudden  decom¬ 
position  of  the  foregoing  compound  at  temperatures  above 
ioo°,  or  by  its  slow  decomposition  at  the  ordinary  tem¬ 
perature. 

The  oxydibromide  is  very  deliquescent,  dissolving  in 
water,  with  formation  of  a  blue  solution  of  a  vanadious 
salt.  When  heated  in  the  air,  it  loses  all  its  bromine, 
and  is  converted  into  V203. 


Analysis  gave — 

Calculated. 


V . =  5 1 '3  22-570 

Br2 . =  160*0  70*390 

O  . =  16*0  7*104 


227*3  100*000 


Mean  of  several 
analyses. 

22*45 

70-93 


III.  Vanadium  and  Iodine. 

Iodine  vapour  does  not  attack  either  the  trioxide  or  the 
nitride  at  a  red  heat ;  both  these  substances  remain  un¬ 
changed,  and  no  trace  of  vanadium  can  be  dete&ed  in 
the  iodine  which  has  passed  over  them. 


*  Read  before  the  Royal  Society,  April,  1870. 
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IV.  The  Metallic  Vanadates. 

In  the  first  part  of  these  Researches  {Phil.  Trans. 
1868),  it  was  pointed  out  (1)  that  the  salts  analysed  by 
Berzelius  must  be  considered  as  meta-  or  mono-basic 
vanadates,  (2)  that  the  so-called  bivanadates  analysed  by 
Von  Hauer  are  anhydro-salts,  and  (3)  that  the  ortho- 
or  tribasic  vanadates  contain  3  atoms  of  monad  metal, 
the  sodium  salt  being  formed  artificialy  by  fusing  1  mole¬ 
cule  of  vanadium  pentoxide  with  3  molecules  of  carbonate 
of  soda,  when  3  molecules  of  carbon  dioxide  are  expelled, 
whilst  the  orthosalts  occur  native  in  many  minerals.  The 
present  communication  contains  a  description  of  these 
classes  of  salts,  as  well  as  of  a  new  class  of  salts,  the 
tetrabasic  or  pyro-vanadates. 

Sodium  Vanadates. 

I.  Ortho-  or  Tri-Sodium  Vanadate ,  Na3V04-f  i6H202. — 
When  a  mixture  of  3  molecules  of  Na2C03  and  1  mole¬ 
cule  of  V205  is  fused  until  no  further  evolution  of  C02  is 
observed,  a  tribasic  vanadate  remains  as  a  white  crystal¬ 
line  mass.  This  mass  dissolves  easily  in  water,  and  on 
addition  of  absolute  alcohol  to  the  solution  two  layers  of 
liquid  are  formed;  the  lower  one  solidifies  after  a  time, 
forming  an  aggregation  of  needle-shaped  crystals,  which 
possess  a  strongly  alkaline  reaction.  These  having  been 
washed  with  alcohol,  and  dried  on  a  porous  plate  over 
sulphuric  acid  in  vacuo ,  were  analysed  with  the  following 
results : — 


Calculated.  Found. 

Na3 . =  69*0  14*60  13*80 

V  . =  51*3  io*86  io*86 

04 . =  64*0  13*56  — 


i6H20  ..  . .  =*  288*0  60*97  60*44 


472*3  99*99 

The  sodium  in  this  and  in  the  following  compounds 
was  separated  from  the  vanadium  by  precipitating  the 
vanadic  acid  as  the  perfectly  insoluble  basic  lead  salt 
hereafter  described.  This  was  dried  at  ioo°  and  weighed, 
then  dissolved  in  nitric  acid  and  decomposed  by  sulphuric 
acid,  and  the  solution  of  V205  in  excess  of  this  acid  gave, 
on  evaporation,  a  finely  crystalline  mass.  The  filtrate 
from  the  lead  precipitate  freed  from  lead  yielded  on 
evaporation  sodium  sulphate.  Full  analytical  details  of 
this  method,  as  well  as  of  the  other  by  precipitation,  as 
the  insoluble  ammonium  metavanadate,  are  given  in  the 
memoir.  By  frequent  crystallisations  the  tri-sodium 
vanadate  is  slowly  decomposed  into  the  tetrasodium  salt, 
caustic  soda  being  formed.  This  singular  rea&ion  was 
most  carefully  examined  and  the  amount  of  sodium 
hydroxide  liberated  determined  diametrically. 

2.  Tetrasodium  Vanadate ,  Na4V207i8H20. — This  salt 
crystallises  in  beautiful  six-sided  tables.  It  is  easily 
soluble  in  water,  insoluble  in  alcohol,  and  is  precipitated 
by  the  latter  liquid  from  aqueous  solution  in  white  scales 
of  a  silky  lustre.  As  long  as  the  salt  contains  free  alkali 
or  tribasic  salt,  it  forms,  on  precipitation  with  alcohol, 
oily  drops  which  solidify  after  some  time.  The  tetra¬ 
sodium  vanadate  is  always  formed  by  the  first  fusion  of 
vanadic  acid  with  excess  of  carbonate  of  soda,  and  can  be 
easily  prepared  in  the  pure  state  by  re-crystallisation. 

Found  (mean 

Calculated.  of  several 

determinations). 


Na4  . . 

.  .  =3  Q2*0 

14*58 

I4*6l 

V2  .. 

..  =  I02'6 

l6*27 

I5-97 

O7  •  • 

..  =  112*0 

I7*27 

— 

i8H20 

..  =  324*0 

51-38 

5I*80 

630*6  99*99 

The  salt  loses  17  molecules  of  water  at  ioo°. 

The  corresponding  Calcium  and  Barium  Vanadates , 
Ca2V207,  and  Ba2V207,  are  white  precipitates  obtained  by 
adding  the  chlorides  to  a  solution  of  tetrasodium  vanadate.  If 
eslmm  chloride  be  added  to  a  solution  of  the  trisodium  salt,  j 


dicalcium  vanadate  is  precipitated,  the  solution  becoming 
strongly  alkaline  from  formation  of  calcium  hydroxide 
and  absorbing  carbonic  acid  from  the  air.  Complete 
analysis  showed  that  the  calcium  salt  contains  2 £  mole¬ 
cules  of  water  of  crystallisation,  whilst  the  barium  salt  is 
anhydrous. 

Lead  Vanadates. 

1.  Tribasic  or  Ortho-Lead  Vanadate,  Pb32(V04). — 
Obtained  as  a  light  yellow  insoluble  powder  on  precipi¬ 
tating  the  tribasic  sodium  salt  with  a  soluble  lead  salt ;  it 
yielded  on  analysis  11*75  per  cent  of  vanadium,  the 
calculated  quantity  being  12*04  per  cent. 

2.  Vanadinite,  the  Double  Ortho-vanadate  and  Chloride 
of  Lead,  3Pb3V04-f  PbCl2,  can  be  artificially  prepared  by 
fusing  for  a  few  hours  a  mixture  of  vanadic  acid,  oxide  of 
lead,  and  chloride  of  lead,  in  the  above  proportions, 
together  with  an  excess  of  sodium  chloride.  After 
cooling,  a  greyish  crystalline  mass  is  left,  containing 
cavities  filled  with  long  crystals  having  the  same  colour 
as  the  mass,  which  under  the  microscope  could  be  dis¬ 
tinguished  as  six-sided  prisms.  The  crystalline  powder 
is  then  boiled  with  water  until  no  further  traces  of  soluble 
chlorides  are  extracted. 

The  following  analysis  shows  that  this  substance  has  the 
same  composition  as  the  vanadinites  from  Zimapan  and 
Windischkappel,  analysed  by  Berzelius  and  Rammels- 
berg.* 

Natural  vanadinite. 


n 

0 

Calculated. 

(Pb3V04)PbCl*. 

r  ' 

Zimapan, 

Berzelius. 

Windischkappel, 

Rammelsberg. 

Artificial 

vanadinite 

Lead 

..  73*08 

70*40 

71*20 

71-96 

Vanadium 

. .  io*86 

— r- 

9-77 

11*11 

Chlorine 

2*50 

2-54 

2*23 

2*31 

Oxygen 

••  I3-55 

— 

— 

• — 

The  specific  gravity  of  the  artificial  vanadinite  at  I2°C. 
is  6*707,  that  of  the  natural  being  6*886. 

3.  Basic  Di-Lead  Vanadate,  2 (Pb2V207)  -f-  PbO.-  Acetate 
of  this  salt  is  precipitated  as  a  pale  yellow  powder  when 
lead  is  added  to  a  solution  of  disodium  vanadate,  the 
liquid  acquiring  an  acid  reaction.  It  is  completely 
insoluble  in  water  and  in  dilute  acetic  acid,  but  dissolves 
readily  in  nitric  acid. 


Calculated.  Mean  found. 

1035*0 

69*92 

70*18 

205*2 

13*86 

13-30 

240*0 

1480*2 

16*22  — 

Silver  Vanadates. 

1.  The  Ortho-silver  Vanadate,  Ag3V04,  is  obtained  as 
an  orange-coloured  precipitate  by  mixing  a  freshly  pre¬ 
pared  solution  of  the  trisodium  salt  with  a  solution  of 
silver  nitrate,  in  which  every  trace  of  free  acid  has  been 
neutralised  ;  unless  these  precautions  are  attended  to,  the 
precipitate  consists  of  a  mixture  of  the  ortho-  and  pyro- 
salt.  The  tri-silver  vanadate  is  insoluble  in  water,  but 
readily  dissolves  in  ammonia  and  nitric  acid.  Analysis 


gave  the  following  results  : — 

Calculated.  Found  (mean). 

Ag3  •• 

. .  =  324*0 

73-75  73-83 

V 

••  =  5I"3 

11*67  11*76 

04  . . 

. .  =  64*0 

14*58  — 

439*3 

100*00 

2.  The  Tetrabasic  Silver  Vanadate,  Ag4P207,  is  pre¬ 
pared  by  mixing  a  solution  of  the  corresponding  sodium 
salt  with  a  neutral  solution  of  nitrate  of  silver.  It  falls 
as  a  yellow  dense  crystalline  precipitate,  resembling  in 
colour  the  ordinary  phosphate  of  silver.  On  dissolving 
the  salt  in  nitric  acid,  the  silver  is  precipitated  as  chloride, 
and  the  vanadium  determined  as  V205. 

*  Pyromorphite  and  apatite  have  already  been  artificially  pre¬ 
pared  by  Deville  and  Caron,  and  also  by  Debray,  whilst  mimetesite 
has  been  obtained  artificially  by  Lechartier. 
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Analysis  gave  : — 


Calculated. 

Found. 

Ag4  . . 

=  432-0 

66*8i 

66*45 

V2 

=  102*6 

15*87 

I5'97 

Oy  •  •  •  • 

=  112*0 

17*32 

— 

6466 

100*00 

I  have  to  thank  Messrs.  CElhofer  and  Finkelstein  for 
the  valuable  assistance  which  they  have  given  me  in  the 
aboye  investigation. 


PROCEEDINGS  OF  SOCIETIES. 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 
Friday ,  April  1st,  1870. 


“  On  the  Artificial  Production  of  Alizarine ,  the  Colouring 
Substance  of  Madder,"  by  Prof.  H.  E.  Roscoe,  F.R.S., 
Owen’s  College,  Manchester. 

The  speaker  stated  that  he  had  to  bring  before  the 
notice  of  his  audience  a  discovery  in  organic  chemistry 
which,  whether  we  regard  its  scientific  interest  or  its 
practical  and  commercial  value,  is  of  the  highest  import¬ 
ance,  and  marks  an  era  in  the  history  of  the  application 
of  chemistry  to  the  arts  and  manufactures  even  of  greater 
importance  than  the  memorable  discovery  made  by  Mr. 
Perkin  in  1856  of  the  production  of  aniline-violet,  or 
mauve. 

Since  the  above-named  year  great  progress  has  been 
made  in  the  theoretical  investigation  of  natural  and  artifi¬ 
cial  colouring  matters,  as  well  as  in  their  preparation  on  a 
large  scale.  The  chemistry  of  colouring  matters  has  now 
taken  a  high  and  important  position,  and  chemists  in¬ 
stead,  as  formerly  was  their  wont,  of  getting  rid  of  all 
colouring  matters  as  something  foreign  to  their  objects  of 
investigation,  have,  since  Mr.  Perkin’s  discovery,  found 
out  that  the  examination  of  colouring  matters  may  not 
only  lead  to  scientific  laurels,  but  may  sometimes  yield 
fruit  of  another  and  not  less  acceptable  kind. 

We  owe  to  the  brains  and  hands  of  two  German 
chemists,  Messrs.  Graebe  and  Liebermann,  this  remark¬ 
able  discovery,  which  differs  from  all  the  former  results 
which  have  been  brought  about  by  the  application  of 
science  to  the  chemistry  of  colouring  matters,  inasmuch 
as  this  has  reference  to  the  artificial  production  of  a 
natural  vegetable  colouring  substance  which  has  been 
used  as  a  dye  from  time  immemorial,  and  is  still  employed 
in  enormous  quantities  for  the  production  of  the  pink, 
purple,  and  black  colours  which  are  seen  everywhere  on 
printed  calicoes,  viz.  alizarine,  the  colouring  principle  of 
madder. 

It  is  from  the  liquid  tarry  products  of  the  destructive 
distillation  of  coal,  a  rich  source  of  interest  to  chemists, 
that  we  now  derive  this  new  colouring  matter. 

The  following  table  contains  the  results  of  experiments 
made  on  the  large  scale,  indicating  the  various  yields  of 
tar  from  different  qualities  of  coal  distilled  in  the  gas¬ 
works  of  various  towns : — 


Destructive  Distillation  of  Coal. 


100  tons  of  cannel  and  bituminous  coal  distilled  to  yield 
10,000  cubic  feet  of  gas  of  sp.  gr.  o*6,  yield  the 
following  products  : — 


Gas. 


Tar. 


Ammonia  Coke 
Water. 


I 

22*25 

8*50 

9*5° 

2 

20*01 

7*14 

3 

20*40 

6*40 

5*40 

4 

21*70 

7*50 

5’8o 

5 

l6*30 

1070 

8*oo 

5975  Average  of  many 

experiments. 
65*00  Manchester. 

67*85  Dukinfield. 

65*00  Macclesfield. 

65*00  Salford. 


From  a  careful  series  of  experiments  made  by  a  large 
tar  distiller,  the  following  numbers  are  derived,  showing 
the  average  composition  of  gas  tar  : — 


100  tons  of  tar  on  distillation  yield  : — 


Light  Oils  Heavy  Oils, 
Naphtha,  and  Carbolic  Naphthalene,  Pitch, 
Acid.  Anthracene. 


Water,  Gas, 
and  Loss. 


1.  3*0  1*5  35*0  50*0  10*5 

2.  3*0  o*8  25*0  6o*o  12*2 

It  is  from  benzol,  CeH^,  discovered  by  Faraday  in 
1825,  that  the  aniline  colours  are  all  of  them  prepared. 
The  colour-producing  power  of  the  coal  products  are, 
however,  yet  far  from  being  exhausted.  It  is  by  means  of 
another,  and  hitherto  comparatively  unknown,  hydro¬ 
carbon,  anthracene,  CI4HI0,  that  the  newest  triumphs  of 
the  chemist  have  been  won.  This  is  a  substance  which  in 
the  pure  state  few  chemists  (even  yet)  have  seen,  and 
upon  which  only  two  or  three  had  previously  experi¬ 
mented,  and  yet  by  one  happy  discovery — and  by  an  in¬ 
vestigation  which  more  than  almost  any  other  exhibits 
the  value  of  the  synthetic  power  of  modern  research — 
this  unknown  body  has  been  made  to  yield  a  colouring 
matter  of  the  greatest  possible  value.  The  truth  of  this 
will  at  once  be  evident  when  we  learn  that  the  total 
growth  of  madder  is  estimated  to  reach  47,500  tons  per 
annum,  worth  £4.5  per  ton,  and  having,  therefore,  a  value 
of  ,£2,150,000.  Of  this  nearly  one-half  is  used  in  the 
United  Kingdom,  so  that  no  less  a  sum  than  ,£1,000,000 
is  now  paid  by  us  for  madder  grown  in  foreign  countries. 
This  will  now,  in  part  at  least,  go  to  benefit  our  own 
population,  as  we  can  now  transform  our  coal  into  this 
invaluable  colouring  matter. 

In  an  experiment  made  on  a  large  scale  it  was  found 
that  100  tons  of  tar  yielded  0*63  ton  of  anthracene,  or 
1  ton  of  anthracene  can  be  obtained  from  thedistillation  of 
about  2000  tons  of  coal,  not  reckoning  the  quantity  of 
anthracene  contained  in  the  pitch. 

Madder  is  the  root  of  several  species  of  Rubia,  amongst 
which  the  Rubia  tinctonini  is  the  most  valued  for  its 
d3'eing  properties.  This  grows  in  Holland,  Asia  Minor, 
and  in  the  south  of  France  and  of  Russia.  A  species 
native  to  England  is  the  Rubia peregrina.  This  belongs 
to  the  order  Rubiacece,  the  native  members  of  which,  as 
the  Galiums,  are  mostly  inconspicuous  wild  plants.  Some 
of  the  foreign  species  are,  on  the  contrary,  important 
plants,  such  as  the  cinchona,  ipecacuanha,  and  coffee 
plants,  and  these  are  distinguished  for  the  number  and 
variety  of  the  peculiar  principles  which  they  yield,  as 
quinine,  cinchonine,  caffeine,  alizarine.  Thanks  to  the 
kindness  of  Dr.  Schunck,  the  speaker  was  able  to  show  a 
young  madder  plant. 

In  spite  of  the  many  investigations  which  have  been  made 
of  madder,  chemists  are  still  in  doubt  as  to  the  nature  of 
many  of  its  constituents.  Some  attribute  its  colouring 
powers  to  the  presence  of  at  least  two  substances — aliza¬ 
rine  and  purpurine — while  others  say  that  only  one  of 
these  produces  the  true  madder  colours. 

Alizarine  was  discovered  and  obtained  from  madder,  as 
a  crystalline  sublimate,  by  Robiquet  and  Colin,  in  1831, 
but  little  importance  attached  to  this  discovery  until 
Schunck,  in  1848,  showed  that  all  the  finest  madder 
colours  contain  only  alizarine  combined  with  bases 
and  fatty  acids.  The  second  colouring  matter,  termed 
purpurine,  was  discovered  by  Persoz.  It  contributes  to 
the  full  and  fiery  red  colour  in  ordinary  madder  dyeing, 
but  dyes  a  bad  purple,  alizarine  being  essential  to  the 
latter.  Purpurine  disappears  during  the  purifying  processes 
of  soaping,  &c.,  being  far  less  stable  than  alizarine.  It  is 
distinguished  from  alizarine  by  its  solubility  in  boiling 
alum  liquor. 

These  two  colouring  principles  may  likewise  be  easily 
distinguished  by  the  spectrum,  alizarine  producing  a  set 
of  dark  absorption  bands,  quite  different  from  those  of 
purpurine,  which  again  vary  according  to  the  nature  of 
!  the  solvent.  Alizarine  can  be  obtained  in  yellow  needle- 
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shaped  crystals  by  simple  sublimation  from  the  dried 
madder;  but  this  colouring  matter  is,  singularly  enough, 
not  contained  ready  formed  in  the  fresh  madderroot,  but  is 
the  product  of  a  peculiar  decomposition.  For  a  proof  that 
fresh  madder  does  not  contain  alizarine  we  have  only  to 
extract  the  moist  root  with  alcohol,  when  neither  the 
alcoholic  extract  nor  the  insoluble  residue  will  be  found 
to  possess  tindtorial  power.  We  owe  this  knowledge  to 
the  researches  of  Schunck  and  Higgin,  who  have  proved 
that  alizarine  is  produced  by  a  peculiar  kind  of  fermenta- 
tion,  which  partly  occurs  in  the  root  on  standing,  and 
and  partly  takes  place  in  the  dyebeck,  when  the  powdered 
madder  is  treated  with  water.  A  crystalline  glucoside, 
termed  rubianic  acid  (Schunck),  is  contained  in  the  root, 
and  it  is  this  which  splits  up  simply  into  alizarine 
glucose.  This  acid  crystallises  in  fine  yellow  needles,  and 
gives  a  definite  and  crystalline  potash  salt,  from  which  it 
was  shown  to  contain  26  atoms  of  carbon  in  the  mole¬ 
cule.  Hence,  as  no  other  produdt  but  glucose  is  formed; 
it  follows  that  alizarine  must  contain  C26  —  CI2  =  Ci4. 
This  decomposition  of  rubianic  acid  into  alizarine  was 
shown  by  boiling  with  an  acid,  and  adding  caustic  soda 
when  the  blue  solution  of  alkaline  alizarine  was  seen. 
The  formation  of  alizarine  in  extradts  of  madder  root  is 
effedted  by  a  ferment  peculiar  to  the  plant,  and  called 
erythrozym.  It  is  a  ferment  sui  generis ,  since  no  other 
ferment  produces  the  same  effedt.  When  mixed  with  a 
solution  of  rubian  or  rubianic  acid,  at  the  ordinary  tem¬ 
perature,  the  latter  is  rapidly  decomposed  as  with  acids. 
This  is  what  takes  place  in  making  fleur  de  garance. 
Dyers  raise  the  temperature  of  their  madder-baths  gradu¬ 
ally  up  to  the  boiling  point,  because  the  application  of  a 
high  temperature  destroys  the  ferment.  When  the  tem¬ 
perature  is  gradually  raised,  the  ferment  adts  upon  the 
glucoside,  and  produces  alizarine. 

That  the  colouring  matter  in  fresh  madder  root  is  not 
alizarine  can  be  easily  shown  by  rubbing  the  soft  portions 
of  the  root  on  to  paper,  when  a  yellow  stain  will  be  pro¬ 
duced,  which,  on  treatment  with  an  alkali,  shows  the 
bright  red  colour  of  an  alkaline  solution  of  rubian  instead 
of  the  blue  solution  of  alizarate. 

According  to  Schunck,  the  origin  of  purpurine,  and  its 
relation  to  alizarine,  are  still  involved  in  obscurity. 

The  hypothesis  which  of  late  years  has  done  more 
than  any  other  to  stimulate  experiment  and  enlarge  our 
views  in  organic  chemistry  is  undoubtedly  Kekule’s  theory 
of  the  tetrad  nature  of  carbon  and  his  explanation  of  the 
constitution  of  the  carbon  compounds.  In  the  so-called 
paraffine  group  of  organic  substances,  the  carbon  atoms 
are  supposed  to  be  connected  together  by  single  links  of 
the  four  bonds  attached  to  each  atom,  thus  giving  rise  to 
saturated  compounds  by  the  attachment  of  other  elements 
or  radicals  to  the  free  bonds.  In  the  group  of  aromatic  sub¬ 
stances  with  which  we  are  specially  concerned  the  carbon 
atoms  are  more  closely  linked  together,  or,  in  other  words, 
a  less  number  of  atoms  of  hydrogen  are  necessary  to  satu¬ 
rate  an  aggregation  of  carbon  atoms  than  is  the  case  in 
the  other  group.  We  can  explain  this,  upon  the  assump¬ 
tion  of  the  tetrad  character  of  carbon,  by  supposing  that 
each  carbon  atom  is  attached  to  its  neighbour  alter¬ 
nately  by  one  and  by  two  bonds. 

Another  singular  property  of  these  aromatic  bodies  is 
that  they  all  contain  at  least  six  atoms  of  carbon,  and 
that  the  simplest  hydrocarbon  of  which  they  are  made  up 
is  benzol,  CgHg.  So  that  we  may  regard  all  these 
aromatic  compounds  as  benzol  derivatives,  and  this 
hydrocarbon  may  be  considered  as  the  skeleton  round 
which  many  complicated  substances  are  arranged.  So 
that  by  the  replacement  of  one  atom  of  hydrogen  by  NH2, 
we  obtain  aniline,  by  OH  phenol,  &c.  From  the  know¬ 
ledge  gained  by  his  investigation  on  thequinones,  Graebe 
came  to  the  conclusion  that  alizarine  belongs  to  the 
quinone  series ;  and,  availing  themselves  of  Baeyer’s 
rea<5tion,  by  which  phenol  can  be  converted  into  its  hydro¬ 
carbon,  benzol,  Graebe  and  Liebermann  passed  the  vapour 
of  natural  alizarine  obtained  from  madder  over  heated 


zinc-dust,  and  found  that  the  hydrocarbon  they  formed 
was  identical  in  all  its  properties  with  anthracene,  CI4HI0, 
from  coal  tar.  Hence  they  confirmed  Schunck’s  conclu¬ 
sions  that  the  molecule  of  alizarine  contains  fourteen 
atoms  of  carbon.  Having  thus  got  hold  of  the  backbone, 
as  it  were,  of  the  compound,  it  only  remained  for  them  to 
clothe  the  hydrocarbon  with  the  four  additional  atoms  of 
oxygen  and  to  take  off  the  two  atoms  of  hydrogen  in  ex¬ 
cess,  in  order  to  obtain  alizarine. 

Laurent  and  also  Anderson  had,  many  years  ago, 
obtained  a  body  of  the  composition  Ci4Hs02,  and  Graebe 
recognised  this  as  the  quinone  of  anthracene  ;  and  he 
now  only  required  to  replace  in  this  two  atoms  of  hydro¬ 
gen  by  two  of  hydroxyl  (OH),  in  order  to  obtain  alizarine, 
which  clearly  appeared  to  be  a  quinone  acid — 

10," 

OH 

OH 

Anthracene.  Anthraquinone.  Alizarine. 


This  replacement  of  hydroxyl  can  be  effected  by  bro¬ 
mine,  by  which  bibromanthraquinone  Ci4HgBr202  is 
formed,  and  this,  on  fusion  with  caustic  potash,  gives 
potassium  alizarate,  yielding  pure  alizarine  on  treatment 
with  hydrochloric  acid.  The  high  price  of  bromine 
rendered  this  process  unavailable  for  manufacturing  pur¬ 
poses,  and  hence  another  plan  was  simultaneously  pro¬ 
posed  by  several  chemists  for  effecting  the  same  end  in  a 
cheaper  mode.  Use  was  hereby  made  of  Kekule’s  and 
Wurtz’s  reaction  in  the  formation  of  sulpho-benzolic  acid. 
On  treating  anthraquinone  with  strong  sulphuric  acid  to 
a  high  temperature,  the  di-sulpho  acid — 


CI4H602 


S03H 

SO,H 


is  formed,  and  this  on  heating  with  concentrated  solution 
of  potash,  yields  the  sulphite  and  alizarate  of  potassium  ; 
from  the  latter  substance  pure  alizarine  is  obtained  by 
the  aCtion  of  acids. 

In  the  following  table  we  have  a  statement  of  the  syn¬ 
thetic  production  of  alizarine  from  its  constituent 
elements. 

Synthesis  of  Alizarine. 


1.  Acetylene  by  direCt  union  of  carbon  and  hydrogen  in 
eleCtric  arc. 

C2  +  Ha  =  CaHa  (Berthelot,  1862.) 

2.  Benzol  (tri-acetylene)  from  acetylene  by  heat. 

3C2H2  =  C6H6  (Berthelot,  1866.) 

3.  Anthracene  from  benzol  and  ethylene. 

2C6H6  +  C2H4=CI4HIO  +  3H2  (Berthelot,  1866.) 

4.  Alizarine  from  anthracene.  (Process  No.  1.) 

(Graebe  and  Liebermann,  1869.) 

(A)  Oxyanthracene  or  anthraquinone  by  nitric  acid. 

Ci4H6(OH)2  (Anderson,  1861. 

(B)  Bibromanthraquinone  by  aCtion  of  bromine. 

CI4Hg02  -f-  2Br2  —  Ci4H6Br202  -f-  2BrH 

(C)  Alizarine  by  aCtion  of  caustic  potash. 

CI4H6Br202  =  4KH0  =  CI4H6(0K)202  +  2KBr  +  2H20 

Potassium  alizarate. 

5.  Alizarine  from  anthracene.  (Process  No.  2.) 

(Graebe  and  Caro,  Perkin,  Schorlemmer,  and  Dale. 

(A)  Disulphoanthraquinonic  acid  from  anthraquinone. 

CI4H6(0H)2  +  2H2S04  =  CI4H602  j  }  +2h20 

(B)  Alizarine  from  the  above  by  the  aCtion  of  potash. 

Ci4h6o2{|^h}+4kHO= 

=  CI4H602{°^}+2K2S03  +  2H20 
Alizarine. 

Mr.  Perkin  states  that  an  intermediate  substance  is 
formed  in  this  reaction  having  the  formula — 

Ci4Hg(0)2''  1 OSO3, 
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and  this,  when  heated  with  potash,  splits  up  into  alizarine 
and  a  sulphite.  Other  yellow-coloured  produces  are, 
according  to  Perkin,  contained  in  the  alizarine  as  sent 
out  from  his  manufactory.  The  nature  of  these  yellow 
crystalline  bodies  is  as  yet  unknown. 

Of  the  identity  of  the  natural  with  the  artificial  aliza¬ 
rine  there  can  be  no  doubt:  they  agree  in  all  their 
physical  and  chemical  properties.  Their  absorption 
spedtra  are  identical,  their  tindtorial  powers  are  the  same  ; 
the  coloured  lakes  which  they  form  with  alumina,  iron, 
and  copper  salts,  are  of  the  same  tint,  and  possess  the 
same  degree  of  solubility,  and  these  remain  alike  unaltered 
by  the  adtion  of  light,  so  that  when  they  are  fixed  in  the 
cotton-fibre  they  yield  equally  fast  colours. 

It  is  difficult  to  predict  how  far  the  artificial  alizarine 
will  in  future  restrict  the  growth  of  madder ;  but  there  is 
no  doubt  that  for  many  styles  of  calico-printing  the 
artificial  alizarine  is  of  the  greatest  value,  and  we  may 
naturally  expedt  to  see  very  important  changes  effected  in 
this  branch  of  chemical  industry  in  the  further  practical 
application  of  this  new  discovery. 

Contributions  to  the  History  of  Alizarine.  C^HsO^ 

1825.  Faraday  discovered  benzol  in  coal-gas  oil.  CgHg. 

1831.  Robiquet  and  Colin  discovered  alizarine  in 

madder  root. 

1832.  Dumas  and  Laurent  discovered  anthracene  in 

in  coal  oils. 

1848.  Schunck  gave  the  composition  of  alizarine, 

C14H10O4. 

1850.  Strecker  gave  the  composition  of  alizarine, 

CIOH603. 

1862.  Anderson  examined  anthracene  compounds, 

C14HX0. 

1865.  Kekule  explained  the  constitution  ofthe  aromatic 

compounds. 

1866.  Baeyer  obtained  benzol  from  phenol. 

1868.  Graebe  investigated  the  quinones. 

1868.  Graebe  and  Liebermann  obtained  anthracene 

from  alizarine. 

1869.  Graebe  and  Liebermann  obtained  alizarine  from 

anthracene. 


NOTICES  OF  BOOKS. 


First  Report  of  the  Commissioners  Appointed  in  1868  to 
Inquire  into  the  Best  Means  of  Preventing  the  Pollution 
of  Rivers.  ( Mersey  and  Ribble  Basins.)  Vol.  i.  1870.* 
(Continued  from  p.  176.) 

Turning  our  attention  now  to  the  remedies  proposed,  we 
find  the  following  in  respedt  of  the  purification  of  sewage, 
treated  under  the  three  heads  of — Treatment  with 
Chemicals;  Filtration;  and  Irrigation.  The  first  of 
these  is  alluded  to  as  follows : — 

“  'Purification  of  Seivage  by  Chemical  Agents. — The 
valuable  constituents  of  sewage  present  to  the  chemist  a 
mine  of  wealth,  which,  despite  so  many  failures,  has 
constantly  stimulated  him  to  renewed  efforts  for  their 
extraction  in  a  portable,  and  consequently  marketable, 
form. 

“  The  chief  valuable  ingredients  of  sewage  are,  first, 
the  different  forms  of  combined  nitrogen  ;  and,  second, 
phosphoric  acid.  The  money-value  of  these  constituents 
dissolved  in  100  tons  of  average  sewage  is  about  15s., 
whilst  the  suspended  matters  contain  only  about  2s.  worth 
of  them. 

“  There  is  but  little  difficulty  in  extracting  the  suspended 
matters  by  filtration,  but,  as  these  do  not  contain  quite 
one-seventh  of  the  total  valuable  constituents,  the  process, 
though  simple,  has  never  been  remunerative ;  and,  inas¬ 
much  as  it  still  leaves  much  putrescible  organic  matter  in 
solution,  the  mere  extradlion  of  the  suspended  matters  of 


sewage,  although  doubtless  tending  to  mitigate  nuisance, 
does  not  produce  any  substantial  diminution  of  the  pol¬ 
luting  quality  of  the  liquid.  The  operations  of  the 
chemist  have  therefore  been  diredted  chiefly  to  the  soluble 
constituents  of  sewage  ;  and  have  had  for  their  objedt, 
either  the  precipitation  in  a  solid  form  of  the  valuable, 
but  offensive,  ingredients,  so  as  to  convert  them  into 
portable  manure,  or,  secondly,  the  rendering  them  in¬ 
offensive  by  the  adtion  of  disinfectants.  Although  these 
operations  have  not  been  altogether  unsuccessful,  they 
have  hitherto  entirely  failed  in  purifying  average  sewage 
to  such  an  extent  as  to  render  it  admissible  into  running 
water.  We  have  formed  this  opinion  both  from  observa¬ 
tions  of  the  polluting  effect  of  such  chemically-purified 
sewage  upon  the  streams  into  which  it  was  admitted,  and 
from  the  amount  of  putrescible  organic  matter  revealed 
by  the  chemical  analysis  of  the  sewage  after  treatment. 

“  The  following  is  a  description  of  those  processes 
belonging  to  the  chemical  category  which  we  have  wit¬ 
nessed  in  operation  : — 

“  (a).  Treatment  with  Lime. — This  process  was  doubt¬ 
less  first  suggested  by  the  ingenious  operation  devised  by 
the  late  Dr.  Clarke,  of  Aberdeen,  for  softening  certain 
hard  waters.  It  has  been  applied  to  sewage  upon  an 
extensive  scale,  at  Tottenham,  for  the  manufacture  of 
“  Tottenham  sewage  guano  ;  ”  at  Blackburn,  and  especi¬ 
ally  at  Leicester,  in  the  production  of  the  so-called 
“  Leicester  bricks  ”  (the  name  under  which  the  manure 
was  sold).  In  all  these  places,  the  plan  has  been  a  con¬ 
spicuous  failure,  whether  as  regards  the  manufacture  of 
valuable  manure,  or  the  purification  of  the  offensive 
liquid. 

“  We  have  witnessed  the  process  at  Blackburn,  and  on 
two  occasions  at  Leicester,  where  it  is  still  used,  the 
machinery  employed  at  the  latter  place  being  very  perfect 
and  efficient. 

“At  both  places  the  method  obviously  failed  in  the 
purification  of  the  sewage  to  such  an  extent  as  to  render 
it  admissible  into  a  river.  At  Blackburn  especially  the 
river  below  the  outlet  of  the  limed  sewage  was  in  a  most 
offensive  condition  of  putrefaction,  our  note  made  at  the 
time  of  our  visit  being  as  follows  : — ‘  Horribly  offensive, 
turbid,  blackish  stream,  disengaging  most  offensive  gases, 
with  black  masses  of  putrid  mud  floating  on  the  surface.’ 

“  The  operation  is  exceedingly  simple,  and,  as  carried 
out  at  Leicester,  consists  in  mixing  with  the  sewage,  as  it 
arrives  at  the  works,  a  certain  proportion  of  milk  of  lime. 
The  mixture  is  then  violently  agitated  by  appropriate 
machinery  on  its  way  to  large  reservoirs  of  subsidence,  in 
which  a  copious  deposit  of  highly-putrescible  mud  takes 
place,  whilst  the  supernatant  liquid  flows  off  in  a  com¬ 
paratively  clear,  though  still  somewhat  milky,  condition. 
The  floors  of  the  reservoirs  of  subsidence  slope  from  two 
opposite  sides  towards  the  centre,  where  there  is  a  gutter, 
from  which  a  Jacob’s-ladder  elevates  the  slush  into  a 
shoot,  through  which  it  is  conveyed  to  pits,  where  it 
slowly  dries,  partly  by  evaporation  and  partly  by  soakage 
into  the  surrounding  soil. 

“  ( b ).  Treatment  by  SillaPs  Patent  or  “  A.B.C."  Process. 
— The  specification  of  this  process  is  given  by  the 
patentees,  Messrs.  W.  C.  and  R.  G.  Sillar  and  W.  G. 
Wigner,  as  follows  : — 

“  ‘We  add  to  the  sewage  to  be  purified  a  mixture  con¬ 
sisting  of  the  following  ingredients  : — Alum;  blood;  clay; 
magnesia  or  one  of  its  compounds  (by  preference  the 
carbonate  or  the  sulphate) ;  manganate  of  potash  or  other 
compound  of  manganese;  burnt  clay,  otherwise  known  as 
ballast;  chloride  of  sodium;  animal  charcoal;  vegetable 
charcoal ;  and  magnesian  limestone.  Of  these  sub¬ 
stances,  the  manganese  compound,  the  burnt  clay,  chloride 
of  sodium,  and  magnesian  limestone,  may  be  omitted  ; 
and  it  is  not  essential  that  both  animal  and  vegetable 
charcoal  should  be  used.  If  any  of  the  ingredients  named 
should  from  any  cause  be  present  in  sufficient  quantity  in 
the  sewage,  it  may  of  course  be  omitted  from  the  mixture. 
The  proportions  in  which  the  ingredients  are  to  be  used 
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vary  according  to  the  nature  of  the  sewage  to  be  purified — 
as,  for  instance,  if  a  large  proportion  of  urine  is  present, 
we  increase  the  proportion  of  clay;  if  the  sewage  is  much 
diluted,  we  slightly  increase  the  proportion  of  alum  and 
blood;  if  it  contains  a  large  proportion  of  street-refuse, 
we  decrease  the  proportion  of  clay. 

“  *  For  ordinary  sewage,  the  following  proportions  have 


answered  well : — 

Alum .  600  parts 

Blood .  1  ,, 

Clay .  1900  ,, 

Magnesia .  5  ,, 

Manganate  of  potash  . .  10  ,, 

Burnt  clay .  25  ,, 

Chloride  of  sodium  . .  10  ,, 

Animal  charcoal  ....  15  ,, 

Vegetable  charcoal  ....  20  ,, 

Magnesian  limestone  ..  2  ,, 


“  ‘These  substances  are  mixed  together,  and  added  to 
the  sewage  to  be  purified  until  a  further  addition  produces 
no  further  precipitate.  The  quantity  required  will  be 
about  4  lbs.  of  the  mixture  to  1000  gallons  of  sewage.  In 
many  cases,  it  is  preferable  to  mix  the  above  compound 
with  a  small  quantity  of  water,  and  add  it  in  a  liquid 
state  to  the  sewage.  The  sewage  must  then  be  thoroughly 
mixed  with  the  compound,  and  allowed  to  flow  into 
settling-tanks.  The  greater  part  of  the  organic  and  other 
impurities  will  be  immediately  separated  in  the  form  of 
large  flakes,  which  rapidly  fall  to  the  bottom,  leaving  the 
supernatant  water  clear  and  inodorous,  or  nearly  so.  The 
water  may  then  be  allowed  to  flow  away  into  a  river,  or 
be  disposed  of  in  any  other  way,  and  the  sediment  or 
mud  allowed  to  accumulate  at  the  bottom  of  the  tank. 
In  some  cases,  it  is  preferable  to  add  the  compound  of 
manganese  to  the  water  after  the  sediment  produced  by 
the  other  ingredients  has  been  allowed  to  subside.  The 
sediment  will  be  found  to  possess  the  power  of  precipi¬ 
tating  a  further  quantity  of  sewage ;  it  must  therefore  be 
pumped  or  otherwise  taken  from  the  tank,  and  mixed 
with  fresh  sewage,  the  sediment  being  allowed  to  subside 
in  the  same  way  as  before.  The  sediment  may  be  used 
five  or  six  times  over  in  this  way.  When  the  sediment 
no  longer  possesses  the  power  of  precipitating  the  im¬ 
purities  in  the  sewage,  it  must  be  removed  from  the  tank, 
and  allowed  to  dry.  When  partially  dry,  a  small  quantity 
of  acid  (by  preference  sulphuric  acid)  may  be  mixed  with 
it,  which  will  retain  all  the  ammonia  in  a  soluble  form. 
When  dried,  the  sediment  will  be  a  valuable  manure.’  ” 

Speaking  of  this  process  the  Commissioners  say  that, 
“  Notwithstanding  the  loss  of  nitrogenous  organic  matter 
in  the  process  of  deodorisation,  the  ‘  A.B.C.  ’  method  of 
treatment  still  yields  a  solid  manure  of  much  greater  value 
than  that  obtained  by  the  lime  process — a  circumstance 
which  is  explained,  to  a  great  extent,  by  the  acidity  of  the 
mud  from  the  former  process,  and  the  alkalinity  of  that 
from  the  latter.  The  lime  mud  thus  loses  ammonia  in 
drying,  whilst  the  other,  especially  if  still  further  acidified, 
cannot  suffer  this  loss.” 

The  analysis  of  the  mud  shows  that  “  In  the  three  value- 
able  constituents  of  manure,  viz.,  in  ammonia,  in  other 
forms  of  combined  nitrogen,  and  in  phosphoric  acid,  the 
manure  obtained  by  Sillar’s  process  is  greatly  superior  to 
that  resulting  from  the  treatment  with  lime.  Unfor¬ 
tunately,  some  doubt  is  thrown  upon  the  source  of  the 
increased  amount  of  phosphoric  acid  present  in  the 
manure  obtained  by  the  former  process,  because  bone- 
black,  in,  to  us,  unknown  quantity,  entered  into  the  com¬ 
position  of  the  precipitating  material  used,  and  thus  an 
uncertain  amount  of  phosphoric  acid  was  added  to  that 
which  was  actually  derived  from  the  sewage.” 

The  results  of  their  experiments  on  the  Sillar  and  lime 
processes  are  summarised  as  follows : — 

“  1.  The  ‘  Sillar’  and  lime  processes  remove  to  a  great 
and  nearly  equal  extent  the  suspended  matters  contained 
in  sewage. 


“  2.  Sillar’s  process  increases  the  amount  of  dissolved 
solid  matters  in  sewage,  but  reduces  the  quantity  of 
putrescible  organic  matter.  The  lime  process  reduces 
both  the  amount  of  dissolved  solid  substances  and  the 
quantity  of  putrescible  organic  matter ;  the  reduction  of 
the  last  being  about  the  same  as  that  effected  by  Sillar’s 
process,  viz.,  rather  more  than  one-half. 

“  3.  Both  processes  fail  in  purifying  sewage  to  such 
an  extent  as  to  render  it  admissible  into  running  water.” 

“4.  For  the  mauufaCture  of  solid  manure  from  sewage, 
Sillar’s  process  is  greatly  superior  to  the  method  of  treat¬ 
ment  by  lime,  although  it  fails  to  extract  from  the  liquid 
more  than  a  very  small  fraction  of  its  valuable  con¬ 
stituents.” 

The  treatment  by  lime  and  chloride  of  iron  is  described 
as  follows : — 

“  At  Northampton,  this  process  is  applied  to  the  sewage 
of  40,000  people.  4400  houses  are  here  connected  with 
the  drains,  and  2800  are  undrained.  The  excellent  and 
constant  water  supply  of  600,000  gallons  daily,  or  15  gal¬ 
lons  per  head,  is  derived  chiefly  from  deep  wells  in  the 
oolite.  The  sewage  works  are  situated  about  half  a  mile 
from  the  town.  Each  million  gallons  of  sewage  is  here 
mixed  with  12  bushels  of  lime  and  about  6  gallons  of 
chloride  of  iron  (in  hot  weather  more ;  in  cold  weather 
less).  The  lime  is  added  first,  and  then  the  chloride  of 
iron.  The  defecated  sewage  is  afterwards  submitted  to 
upward  filtration  through  a  stratum  of  calcined  iron-ore 
8  inches  thick;  but  we  consider  that,  beyond  the  separa¬ 
tion  of  suspended  matters,  which  would  be  equally  effected 
by  subsidence,  this  latter  operation  is  nearly  useless.  The 
effluent  sewage,  after  a  flow  of  i£  miles  through  a  culvert, 
in  which  it  becomes  mixed  with  about  one-sixth  of  its 
volume  of  spring  water,  is  discharged  into  the  river  Nen, 
in  a  nearly  clear  and  apparently  innocuous  condition. 
We  examined  the  stream  for  about  one-third  of  a  mile 
below  the  outfall,  and  could  perceive  no  sewer-fungus  or 
other  sign  of  sewage  pollution.  Nevertheless,  analysis 
shows  that  the  sewage  discharged  into  the  stream  still 
contains  in  solution  a  large  amount  of  putrescible  organic 
matter;  but  the  putrescence  of  this  matter  was  doubtless 
delayed,  by  the  chloride  of  iron  used  in  the  treatment, 
until  the  stream  had  flowed  beyond  the  point  where  we 
examined  it.  It  is  well  known  that  chloride  of  iron 
possesses  this  property  in  a  very  remarkable  degree;*  but 
the  putrefaction  of  the  disinfected  sewage  is  only  delayed, 
and  not  ultimately  prevented.  In  faCt,  the  river  Nen 
does  eventually  become  putrid  in  consequence  of  the 
discharge  into  it  of  the  Northampton  sewage  ;  and  an 
injunction  has  been  granted  by  the  Court  of  Chancery 
restraining  the  Improvement  Commissioners  from  dis¬ 
charging  the  sewage  of  the  town  into  the  river  after 
June  1st,  1870. 

“  The  chloride  of  iron  in  solution  is  manufactured  on 
the  premises,  at  a  cost  of  £ 6  per  ton.  A  sample  of  it 
which  we  brought  away  with  us  contained,  in  100,000 
parts : — 

Iron  as  perchloride . 44137 

,,  protochloride  ..  ..  9i24’3 

Total  iron .  i3538'o 

“  Treatment  with  Crude  Sulphate  of  Alumina ,  and 
subsequent  Filtration  through  Coke. — This  process,  which 
is  known  as  Bird’s,  is  carried  out  at  Stroud,  in  Gloucester¬ 
shire.  From  150,000  to  200,000  gallons  of  sewage  are 
daily  treated  with  6  cwts.  of  pulverised  clay,  to  which 
120  lbs.  of  sulphuric  acid  have  been  added  some  days 
previously.  The  sewage  is  made  to  turn  a  small  water¬ 
wheel  which  regulates  the  delivery  from  a  hopper  of  the 
sulphated  clay  or  crude  sulphate  of  alumina,  which  falls 
into  the  stream  of  sewage  on  its  passage  to  a  settling- 


*  Report  on  the  Deodorisation  of  Sewage,  by  Hofmann  and  Frank- 
land,  presented  to  the  Metropolitan  Board  of  Works,  August  12th, 
1859. 
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tank,  whence  it  flows  under  a  second  hopper,  from  which 
it  receives  a  second  dose  of  the  sulphated  clay.  Thence 
it  flows  into  a  depositing-tank,  and  afterwards  through 
three  coke  filters.  The  coke  is  renewed  in  the  first  filter 
every  fortnight,  and  in  the  last  every  month.  The  foul 
coke  is  burnt  under  the  boiler. 

The  condensed  results  of  purification  of  sewage  are 
expressed,  as  far  as  chemical  processes  are  concerned,  in 
the  following  brief  tabulated  form  : — 

Average  percentage 
of  dissolved  organic 
pollution  removed. 

^ - s  Average  percent- 

Organic  Organic  age  of  suspended 

carbon.  nitrogen,  organic  pollution 

removed. 

..  50’i  ..  65'8  ..  ioo’o 

3’4  ..  —  ..  59-6 

. .  28*4  . .  36'6  . .  8g-8 


Chemical  processes. 

Best  result 
Worst  result  . . 
Average  result 


The  sections  on  the  purification  of  rivers  from  the 
liquid  refuse  from  manufactories,  and  that  on  water- 
supply,  however  interesting,  are  of  too  local  an  interest, 
in  this  instance,  to  call  for  condensation  or  for  an  abbre¬ 
viated  account  here.  The  recommendations  of  the  Com¬ 
missioners  are  worthy  of  our  notice,  and  we  therefore 
quote  these  in  full,  with  the  observation,  however,  that 
nobody  acquainted  with  what  is  really  meant  by,  and 
included  in,  the  term  police ,  taken  in  the  scientific  sense, 
can  fail  to  see  that  the  want  of  sufficient  centralisation 
and  power  of  control  given  to  the  Secretary  of  State  for 
the  Home  Department,  as  ministre  de  Vinterieur  over  all 
municipal  and  local  authorities,  where  and  whatsoever 
they  be,  is  at  the  bottom  of  the  state  of  matters,  caused 
by  ignorant  negleCt,  as  well  as  foul  selfishness,  and 
described  in  these  pages.  What  is  absolutely  wanted  is 
a  strongly  and  well  organised  administration  de  la  surete 
et  de  la  salubrity  publique.  As  understood  and  carried  out 
abroad,  Saltis  populi  suprema  lex  esto. 

“  1.  That  the  casting  of  any  solid  matters,  of  what¬ 
ever  kind,  into  rivers  and  running  waters,  or  the  placing 
of  solid  refuse  in  such  positions  on  the  banks  of  rivers 
as  to  render  it  liable  to  be  washed  away  by  floods,  be 
absolutely  prohibited  under  adequate  penalties  ;  and  that 
any  aCt  passed  for  this  purpose  be  made  to  take  effeCt 
immediately. 

“2.  That  the  discharge  of  any  polluting  liquids,  such 
as  those  defined  in  the  conclusions  to  this  Report,  into 
any  river  or  stream,  from  any  sewer  or  other  outlet, 
reservoir,  tank,  or  vat,  be  prohibited  under  adequate 
penalties  ;  but  that,  after  the  passing  of  any  aCt  pro¬ 
hibiting  the  admission  of  polluting  liquids  into  running 
water,  a  reasonable  time  be  allowed  to  corporations,  local 
boards,  manufacturers,  and  others,  for  the  execution  of 
the  necessary  works  for  purification. 

“3.  That  all  rivers  and  streams  in  England  be  placed 
under  the  superintendence  of  a  central  authority  or  board, 
to  be  composed  of  not  more  than  three  persons,  who 
shall  be  duly  qualified  to  deal  with  all  questions  connected 
with  the  pollution  of  water  and  with  water-supply. 

“4.  That  it  be  the  duty  of  this  board  to  see  that  all 
enactments  relating  to  the  use  or  abuse  of  running  water 
be  duly  enforced  ;  and  that,  for  this  purpose,  power  be 
given  to  it  to  inspect  manufactories,  reservoirs,  sewerage, 
and  other  similar  works,  and  to  cause  to  be  constructed, 
at  the  expense  of  the  owners  of  the  same,  whether 
corporate  or  private,  any  necessary  purifying-apparatus, 
in  case  the  said  owners  neglect  or  refuse  to  provide  such 
apparatus  for  themselves. 

“  5.  That,  subject  to  proper  regulations  to  prevent 
abuse,  additional  powers  be  given  to  corporations,  local 
boards,  manufacturers,  and  others,  to  take  land  compul¬ 
sorily,  under  “  Provisional  Order,”  for  the  purpose  of 
cleansing  sewage  or  other  foul  liquids,  either  by  irrigation, 
filtration,  or  otherwise,  and  to  obtain,  if  required,  ease¬ 
ments  for  the  construction  of  culverts  and  outfalls  for 
drainage  through  private  property,  making  compensation 
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only  for  damage  actually  done,  reserving,  however,  to  the 
owner  the  right  at  any  time  afterwards,  if  he  could  show 
further  damage,  to  have  further  compensation. 

“  6.  That  it  be  the  duty  of  the  central  board  to  exercise 
a  surveillance  over  both  the  quality  and  quantity  of  the 
water-supply  of  towns ;  to  carefully  guard  domestic  supply 
from  contamination,  or,  if  it  be  already  contaminated,  to 
ascertain  the  source  or  sources  of  injury,  and  to  cause  the 
same  to  be  removed. 

“  7.  That  it  be  the  duty  of  this  central  board  to  investi¬ 
gate  all  schemes  for  water-supply;  and  also  all  proposals 
for  public  works  connected  with  river-conservancy,  whether 
initiated  by  local  authorities  or  by  any  principal  con¬ 
servancy  board  of  a  river-basin  either  now  in  existence  or 
to  be  hereafter  constituted ;  and  to  report  thereon  to  one 
of  Your  Majesty’s  Principal  Secretaries  of  State.” 

Our  space  forbids  us  to  make  further  extracts  from  this 
full  and  comprehensive  report,  but  we  cordially  recom¬ 
mend  its  perusal  to  all  interested  in  the  question.  As 
stated  in  the  prefatory  remarks,  the  report  refers  to  the 
subject  of  river  conservancy  generally  as  well  as  to  the 
condition  of  the  particular  river  basins  to  which  it  is 
professedly  confined.  The  Commission  could  not  have 
included  a  more  able  and  earnest  worker  than  Dr. 
Frankland,  and  our  thanks  are  due  to  him  and  his  brother 
Commissioners,  SirW.  J.  Denison  and  Mr.  J.  C.  Morton, 
for  the  great  scientific  skill  they  have  brought  to  bear  on 
this  difficult  subject. 


CORRESPONDENCE. 


MANUFACTURE  OF  SULPHURIC  ACID. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  think  it  due  to  Mr.  Hofmann,  while  ac¬ 
knowledging  him  as  the  originator  of  what  I  expeCt  will 
become  an  immense  improvement  in  the  manufacture  of 
sulphuric  acid,  and  expressing  my  thanks  for  his  liberality 
in  freely  giving  his  invention  to  the  chemical  world,  to  give 
him,  and  all  who  feel  interested  in  the  matter,  my  ex¬ 
perience  in  working  out  Mr.  Hofmann’s  plan  with  what  I 
still  consider  my  slight  improvements  in  the  modus 
operandi. 

I  am  under  the  necessity  of  keeping  all  my  chambers  at 
work  while  gradually  making  my  arrangements  for  the 
new  mode,  as  I  require  the  equivalent  of  go  to  100  tons 
of  acid  of  i’845  out  of  them  weekly  ;  I  am,  therefore,  only 
partially  at  work  on  the  new  plan,  but  so  far  with  most 
encouraging  success. 

When  I  commenced  operations  my  consumption  of 
nitrate  of  soda  was  exactly  4  tons  2  cwts.  weekly.  I  have 
reduced  down  to  3  tons,  and  my  acid  is  still  of  good 
colour,  showing  sufficient  nitre,  and  last  week  my  pro¬ 
duction  was  rather  over  my  average. 

I  am  now  preparing  for  throwing  all  the  S02  from  my 
whole  series  of  furnaces  into  No.  1,  and  shall  then  work 
Nos.  2  and  3,  as  I  am  now  doing,  at  1715,  and  without 
steam  ;  and  all  the  acid  from  these  two  chambers,  loaded 
with  nitrous  fumes,  goes  back  into  No.  1,  where,  mixing 
with  the  hot  acid  of  about  1*5,  produced  by  No.  1,  into 
which  steam  is  thrown  in  large  volume,  the  nitrous  acid 
is  evolved  and  again  becomes  available,  and  so  is  brought 
back  to  its  work  by  a  process  which  makes  it  theoretically 
almost  impossible  for  it  to  escape,  although  practically 
there  must  always  be  a  considerable  loss.  This  regular 
return  of  the  nitrous  acid  to  the  first  chamber,  Mr.  Hof¬ 
mann  will,  I  think,  allow  to  be  an  improvement  on  his 
theory. 

I  think  I  see  my  way  to  working  with  2  tons  nitrate 
instead  of  4  tons  2  cwts. — I  am,  &c., 

P.  Spence. 


f  Chemical  News, 
1  April  22, 1870. 


i  go  Chemical  Notices  froth  Foreign  Sources . 


MISCELLANEOUS. 


N  ew  Magnesia  Burner. — During  a  visit  which  we 
lately  made  to  the  works  of  the  New  York  Oxygen  Gas 
Co.,  547,  West  41st  Street,  we  saw  a  new  burner  in  opera¬ 
tion  which  had  just  been  received  from  France,  and  which 
successfully  meets  the  difficulty  previously  found  in 
burning  the  oxygen  light,  with  a  very  low  pressure  on  the 
“  burning-gas.”  Each  elementary  burner  consists  of  three 
very  minute  jets,  two  at  either  side  coming  somewhat 
towards  each  other,  which  are  supplied  with  the  ordinary 
gas,  and  the  other  between  them,  and  a  little  shorter, 
which  is  fed  with  oxygen.  By  this  means,  no  matter  how 
low  the  pressure  on  the  illuminating-gas  may  be,  no  retreat 
of  the  flame  into  the  jet  can  occur.  We  saw  this  burner, 
in  fa<5t,  operating  most  excellently  with  a  pressure  of  about 
2-ioth  inch  of  water.  We  hear  from  Mr.  C.  H.  Stoddard, 
that  a  yet  further  improvement  is  announced,  of  which 
specimens  will  soon  be  on  hand. — Communicated  by 
Professor  Morton. 

Use  of  Calcium  Lights  at  the  Saint  Louis  Bridge. 
— From  Mr.  W.  Milnor  Roberts,  who  is  in  charge  of  the 
work,  we  hear  as  follows: — “We  have  used  calcium 
lights  only  for  our  open-air  work  in  laying  masonry  on 
the  top  of  our  caissons — one  light  on  one  side,  and  one 
at  the  other,  on  diagonal  corners:  we  found  that  they 
distributed  the  best  light  when  thus  placed.  We  had  the 
oxygen  gas  forced  into  copper  gas-holders  with  a  pressure 
of  about  200  lbs.  to  the  square  inch.  These  were  carried 
over  from  the  City  to  the  piers  on  a  little  steamer,  and 
the  gas  was  conveyed  to  the  burner  through  small  lead 
pipe.  At  first  our  reflectors  were  of  glass,  but  so  many 
were  broken  that  they  were  replaced  by  metal.  A  man 
remained  with  the  two  burners  through  the  night,  to 
regulate  them  occasionally,  and  to  mend  the  pipes  when 
a  burst  occurred.  They  usually  burn  from  eleven  to  twelve 
hours;  and,  with  the  aid  of  some  movable  large  reflector 
lamps,  the  masons  worked  as  well  at  night  as  in  the  day. 
The  cost  of  the  calcium  lights  to  our  company  was 
375  dollars  per  hour  each.” — Communicated  by  Professor 
Morton. 


CHEMICAL  NOTICES  FROM  FOREIGN 

SOURCES. 

Under  this  heading  will  be  found  an  encyclopcedic  list  of  chemical 
papers  published  abroad  dining  the  past  week,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices ,  will,  therefore ,  be  equivalent  to  an  English  edition  of 
the  “  Jahresbericlite." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Coviptes  Rendus  des  Seances  de  VAcademie  des  Sciences,  April  11, 

1870. 

This  rather  small  number  is  chiefly  taken  up  by  papers  relating  to 
phyto-  and  zoo-physiology.  The  papers  and  memoirs  relating  to 
chemistry  and  collateral  sciences  are  the  following: — 

Correction  of  the  Name  of  a  Late  Very  Celebrated  Man. — 
Marshal  Vaillant  deposits  several  authentic  records,  from  which  it 
appears  that  the  famous  natural-historian,  Cuvier,  was  born  on  August 
23,  1769,  at  Montbeliard,  and  his  birth  registered  with  the  Christian 
names  of  Jean  Leopold  Nicolas  Frederic.  The  Christian  name  of 
Georges,  by  which,  while  living,  this  eminent  man  was  known,  is  not 
on  the  official  registers. 

Action  of  Magnetism  upon  Two  Electric  Currents  which 
are  Made  to  Pass  simultaneously  through  Space  Containing 
Rarefied  Gases. — L.  Daniel. 

Experiments  Made  with  the  View  to  Elucidate  the  History 
of  Nitric  Acid. — E.  Bourgoin. — The  author’s  experiments,  described 
at  length,  prove  that  by  the  reducing  action  of  hydrogen  upon  nitric 
acid,  N0s2H202,  there  are  formed  nitrous  acid,  deutoxide  of  nitrogen, 
nitrogen,  and  ammonia. 


Metallic  Tartrates. — M.  Descamps. — The  only  tartrate  described 
is  the  double  tartrate  of  sesquioxide  of  manganese  and  potassa, 
Mn2O3.KO,C8H4O10,4HO.  This  salt  is  obtained  by  pouring  a 
concentrated  solution  of  bitartrate  of  potassa,  at  a  temperature  of  40°, 
upon  sesquioxide,  or,  better  yet,  hydrated  binoxide.  of  manganese  ; 
the  vessel  wherein  this  operation  is  carried  on  should  be  cooled.  The 
reaction  results  in  the  production  of  a  deep  red-coloured  liquid,  which 
deposits,  after  filtration  and  some  days’  standing,  red-coloured  crystals 
of  the  double  salt ;  the  solution  referred  to  is  readily  decomposed  by 
the  adtion  of  heat.  Even  at  as  low  a  temperature  as  50°  or  6o°  this 
decomposition  begins,  but  at  a  higher  temperature  it  becomes  violent 
and  instantaneous,  being  accompanied  by  a  sudden  evolution  of  oxygen  ; 
the  liquid  then  becomes  colourless,  and  only  contains  a  salt  of  the 
protoxide  of  manganese.  The  red-coloured  solution  is  neither  pre¬ 
cipitated  by  caustic  nor  carbonated  alkalies  ;  all  reducing  agents 
decompose  this  solution,  and  the  decomposition  is  accompanied  by 
decolouration  of  the  liquid. 

Aurora  Borealis. — This  number  contains  a  valuable  series  of  com¬ 
munications  concerning  an  aurora  borealis,  observed  on  the  5th  of 
April  in  various  parts  of  France  and  Belgium,  over  a  surface  of 
country  stretching  from  the  sea  eastward  to  the  Rhine,  and  from 
Louvain,  Leuven  (Belgium),  in  the  north,  to  no  less  a  distance  south 
than  Annecy,  in  Savoy,  the  latter  being  a  distance  about  equal  to  that 
from  London  to  Edinburgh. 


Berichte  der  Deutschen  Chemischen  GesellschaH  zu  Berlin ,  No.  2, 

1870. 

This  number  contains  the  following  original  papers  and  memoirs : — 

Zirconium. — B.  Franz. — The  author  describes  first  at  some  length 
the  preparation  of  pure  zirconia  on  a  somewhat  large  scale  by  treating 
the  native  mineral  with  bisulphate  of  potassa,  and  the  decomposition 
of  the  sulphate  of  zirconia,  first  by  fusion  with  caustic  soda,  and  next 
by  treating  the  fused  mass  so  obtained  with  sulphuric  acid,  and  pre¬ 
cipitating  the  zirconia  from  the  aqueous  solution  of  the  sulphate  by 
means  of  ammonia.  Metallic  zirconium  was  prepared  by  the  decom¬ 
position  of  the  fluoride  of  potassium  and  zirconium,  3KFl  +  ZrFl4,  by 
means  of  aluminium  and  a  high  temperature.  The  metallic  zirconium 
so  obtained  is  not  quite  pure,  and  was  found  to  consist,  in  100  parts, 
of : — Zirconium,  98^34 ;  aluminium,  1*03  ;  and  silicium,  o'ly.  The  tem¬ 
perature  required  for  this  reduction  so  as  to  obtain  crystalline  zir¬ 
conium  is  at  least  as  high  as  that  of  the  melting-point  of  copper. 

Expansion  of  Water  (Lecfture  Experiment). — F.  Riidorff. — 
In  order  to  exhibit  the  effect  of  the  expansion  of  water  when  freezing, 
the  author  fills  with  distilled  and  previously  well-boiled  and  cooled 
water  a  cast-iron  cylinder  having  the  following  dimensions  : — Height, 
160  m.m. ;  diameter  (external),  50  m.m.;  thickness  of  solid  iron,  15  m.m. 
After  having  been  filled  with  water  this  apparatus  is  closed  by  means 
of  a  plug  screwed  into  the  neck,  and  the  cylinder  is  next  placed  in  a 
mixture  of  3  parts  of  snow  or  pounded  ice,  and  1  part  of  common  salt ; 
after  about  40  minutes  the  cylinder  bursts  with  a  loud  report.  It  is 
essential  for  the  success  of  this  experiment  that  the  plug  fits  very 
perfectly,  and  that  the  cylinder,  after  having  been  filled  with  water,  be 
placed  for  some  time  in  ice.  The  wmoden  pail  which  contains  the 
cooling  mixture  should  be  rather  roomy,  and  be  covered  with  a  stout 
towel  to  prevent  the  spirting  about  of  the  contents  at  the  time  of  the 
bursting. 

Preservation  of  Zoological  and  Anatomical  Preparations  in 
Creosote-Water. — F.  Holbein.— The  main  point  of  interest  in  this 
paper  is  that  specimens  collected  during  journeys  may,  after  having 
been  kept  immersed  for  a  shorter  or  longer  time  in  creosote-water  to 
be  made  extempore,  be  dried  and  packed  as  if  they  were  minerals. 

Mesohydromellitic  and  Tetrahydrophthalic  Acids. — A.  Baeyer 
— Mesohydromellitic  acid  is  difficultly  soluble  in  cold,  but  readily  so  in 
boiling,  water  ;  it  is  a  solid  crystalline  substance  ;  at  130°  it  looses  two 
equivalents  of  water,  and  becomes  anhydride  of  mesohydromellitic 
acid,  C12H8O10.  Tetrahydrophthalic  acid  fuses  at  950;  the  author 
states  that  he  is  engaged  in  further  researches  on  this  subject.  This 
paper  contains  a  series  of  very  complicate  formulae  which  serve  to  illus¬ 
trate  the  constitution  of  the  bodies  alluded  to,  but  space  forbids  us  to 
re-produce  these  formulas  here. 

Withdrawal  of  Water  (Wasserentziehung),  and  its  Bearing 
upon  Vegetable  Life  and  Fermentation. — A.  Baeyer. — This 
lengthy  paper  is  divided  into  the  following  main  sections : — Anhydride 
formation  ;  condensation  ;  phenomena  of  fermentation. 

Products  obtained  from  Crude  Malt  Spirits  by  Distillation. — 
G.  Kramer  and  A.  Pinner. — The  authors  first  refer  to  some  former  re¬ 
searches  on  this  subjedt,  reminding  that  raw  or  crude  spirits  (a  rather 
strong  alcohol  is  alluded  to)  contains  large  quantities  of  aldehyde 
acetal,  and  croton  aldehyde;  and  they  have  further  discovered,  in  the 
so-called  fusel  oil,  isobutyl  alcohol,  ethyl  alcohol,  and  propyl  alcohol. 

Vapour  Density  of  Acetic  Acid. — A.  Horstmann. — This  paper 
is  not  suitable  for  abstraction.  It  contains  a  series  of  algebraic  for¬ 
mulae  and  tabulated  results  of  the  vapour  density  of  the  acid  referred 
to  from  I2‘4°  to  631!0. 

Solid  Bisulphide  of  Carbon. — Dr.  V.  Wartha. — Already  referred 
to  by  us  (see  Chemical  News,  vol.  xxi.,  p.  131). 

New  Locality  where  Diamonds  have  been  Discovered. — G. 
Rose. — The  author  refers  to  the  diamond  found  at  Dlaschkowitz,  a 
village  in  Bohemia.  The  facts  are  known  to  our  readers  from  the 
abstracts  from  the  Comptes  Rendus  for  this  year. 

Cause  of  the  Emission  of  Light  by  Phosphorus. — W.  Muller. 
— This  very  lengthy  memoir  treats  on  the  question,  whether  the 
emission  of  light  by  phosphorus  is  due  to  its  oxidation,  or  whether 
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it  is  caused  by  its  volatilisation.  A  lengthy  series  of  experiments  is 
minutely  described  ;  and  the  main  result  arrived  at  is,  that,  since 
phosphorus  is  not  oxidised  by  oxygen  under  normal  conditions,  and 
its  emission  of  light  increased  by  withdrawal  of  the  pressure  of  air,  it 
would  appear  that  the  luminosity  of  this  substance  is  in  some  way 
connected  with  its  volatilisation. 

On  Tetraphenol,  C4H40.— H.  Limpricht. — This  substance  was 
obtained  by  the  distillation  of  an  intimate  mixture  of  pyromucate  of 
barium  and  o-9  parts  of  soda  lime.  Tetraphenol  is  a  colourless  liquid, 
insoluble  in  water,  boiling  at  320,  and  evaporating  so  rapidly  at 
ordinary  temperature,  that  a  portion  of  a  drop  on  a  glass  rod  is 
solidified  by  the  cold  produced  by  the  evaporation  of  the  rest. 

Use  of  Hypobromite  of  Baryta  as  a  Reagent. — W.  Knop. — 
This  paper  treats  on  the  use  of  the  hypobromite  of  baryta  for  the  de¬ 
tection  of  ammonia,  but  the  author’s  experiments  on  this  subject  are 
not  quite  complete  as  yet. 


Cosmos,  April  9,  1870. 

Causes  of  Steam-Boiler  Explosions. — J.  Georges.— This  author, 
a  mechanical  engineer  and  boiler-maker,  states  that  his  experience 
has  taught  him  that  the  bursting  and  exploding  of  steam-boilers  is 
chiefly  due  to  defects  in  the  iron  plates  used  in  the  construction  of 
these  apparatus;  and  his  proposal  is,  that,  instead  of  testing  boilers 
under  pressure,  as  is  usual,  by  means  of  hydraulic  appliances,  the 
plates  should  be  tested  at  the  iron-works,  and  stamped  by  the  garde- 
mine,  if  found  of  sufficiently  good  quality  for  use  for  the  construction 
of  boilers.  (The  garde-mine  is,  in  France,  an  official  who  might  be 
termed,  in  English,  a  viewer  of  mines  ;  but  his  education,  practical  as 
well  as  theoretical,  is  far  more  extensive,  and  under  the  Ingenieurs 
des  Mines  for  each  district  ;  the  supervision  of  stationary  steam 
boilers,  and  of  all  manufactories  connected  with  mining  and  metal¬ 
lurgical  operations,  is  also  confided  to  him.) 

Laboratory  Accident. — A  short  time  ago,  the  inmates  of  the 
Hotel-Dieu  were  greatly  disturbed  by  a  severe  explosion,  which 
shook  the  large  building.  On  ascertaining  the  cause,  it  was  found 
that  the  chemical  laboratory  of  that  establishment  was  the  scene  of 
the  disaster  ;  and  among  the  heap  of  ruins  into  which  this  place  was 
converted  was  found  the  almost  lifeless  body  of  a  young  student, 
who  had  repaired  to  the  laboratory  for  making  some  preparation  of 
oxygen  (so  the  French  text  reads).  As  he  was  severely  wounded  and 
quite  unconscious,  the  cause  of  the  explosion  has  not  been  ascertained. 
As  a  matter  of  course,  the  whole  place  was  in  flames  also  ;  but  the 
pompiers  on  duty  at  the  Hotel  de  Ville  succeeded  in  quenching  the 
flames  in  a  few  minutes,  by  the  aid  of  the  hydrants  in  the  building. 

Imperial  Agricultural  College. — On  the  1st  of  July  next  will  be 
inaugurated  another  of  these  establishments,  which  have  proved  highly 
useful.  The  College  here  alluded  to  will  be  the  first  of  the  kind  in 
the  southern  parts  of  France,  and  be  established  close  to  the  city  of 
Montpellier,  where  a  site  of  some  25  hectares  (about  62  acres)  of  land 
has  been  allotted  for  the  purpose. 

April  16,  1870. 

Decimal  System  of  Weights  and  Measures. — We  learn  that 
the  two  Representative  Assemblies  of  the  Kingdom  of  Wurtemberg 
have  unanimously  approved  of  the  proposition  made  by  the  Ministry, 
as  regards  the  adoption  in  that  Kingdom  of  the  decimal  system  of 
weights  and  measures,  which  becomes  compulsory  also  for  coinage 
from  the  first  of  January,  1872. 

Nature  of  the  Sun. — G.  Bernaerts. — The  first  instalment  of  a 
rather  lengthy,  yet  very  interesting,  paper  on  this  matter,  wherein 
is  compiled  all  recent  researches  on  this  subject. 

Increase  of  the  Number  of  Inhabitants  of  Large  Cities  and 
Towns. — Although  not  belonging  to  the  subjects  generally  treated  in 
our  paper,  we  may  not  omit  to  mention  an  astonishing  faCt.  Leaving 
other  particulars,  we  only  quote  that  whereas,  in  the  year  1832,  Berlin 
was,  in  relation  to  the  number  of  its  inhabitants,  the  eighth  in  the 
order  of  the  European  capitals,  it  is  now  the  third  ;  its  population  in 
1832  was  250,000,  and  in  1869  (end  of  year)  it  was  800,000,  an  increase 
at  the  rate  of  220  per  cent.  Of  all  the  capitals  of  Europe,  the  increase 
of  population  of  Amsterdam  during  that  time  was  the  smallest,  being 
only  at  the  rate  of  12  per  cent.  The  next  largest  percentical  increase 
0  Berlin  is  that  of  Liverpool,  at  the  rate  of  174  per  cent. 


Les  Mondes,  April  7,  1870. 

Foundation  of  a  Chair  of  the  History  of  Medicine  and  Sur¬ 
gery  at  the  Medical  Faculty  of  Paris. — Since  authorisation  has 
been  received  to  accept  the  legacy  of  £6000  bequeathed  by  M.  Salmon 
de  Champoreau  for  the  foundation  of  the  chair  above  named,  there 
will  be  shortly  an  eledtion  of  a  properly  qualified  ledturer  for  this 
office. 

National  Congress  for  Geographic,  Cosmographic,  and 
Commercial  Sciences,  at  Antwerp. — During  the  month  of  August 
next,  there  will  be  a  meeting  at  the  city  alluded  to,  and  among  the 
principal  subjedts  for  discussion  are — The  astronomical  past  and 
future  of  our  globe,  its  own  heat  and  its  cooling  down;  is  it  possible 
to  draw,  from  the  laws  which  rule  these  phenomena,  conclusions 
relating  to  the  economy  of  fuel,  and  to  the  influence  which  the  hand 
of  man  has  brought  about  by  the  draining  of  marsh-grounds  and  lakes, 
the  cultivation  of  forest  on  mountains  and  plains,  the  formation  of 
inland  seas,  &c. ;  adoption  of  the  same  first  meridian  ;  adoption  of  the 
same  system  of  measures  for  use  in  daily  life,  as  well  as  for  scientific 


use  ;  anthropology,  in  i  ts  relation  to  geography.  Among  the  desirable 
works  to  be  executed  in  the  interest  of  all  the  civilised  nations  of  the 
world,  the  congress  desires  discussion  on  the  piercing  of  the  Isthmus 
of  Panama  ;  railway  towards  Persia  and  India  along  the  Euphrates 
valley,  and  conversion  of  the  Desert  of  Sahara  into  an  inland  sea. 
There  will  be  held  at  Antwerp,  during  the  meeting,  an  exhibition  of 
objects  relating  to  geography,  ethnography,  and  commerce. 

Black  Snow. — M.  Feltz. — The  author,  who  resides  at  Arlovetz 
Russia,  states  that,  during  a  severe  gale  of  wind  from  the  north-east 
accompanied  by  a  snow-storm,  there  fell,  on  the  31st  of  January  last, 
between  2  and  4  p.m.,  a  quantity  of  a  blackish  coloured  substance, 
strongly  contrasting  with  the  peculiar  brightness  of  the  previously- 
fallen  snow.  On  examining  this  powdery  substance  more  particularly, 
it  was  ascertained  to  be  arable  soil,  which,  as  was  afterwards  learnt, 
had  been  carried  by  the  violence  of  the  wind  for  a  distance  of  many 
miles.  The  quantity  of  this  soil,  dried  at  iooc,  was  found  to  be  6'5 
grms.  for  a  surface  of  a  square  metre  ;  and,  since  it  was  found  that, 
at  the  very  least,  a  surface  of  10  square  kilometres  (3  86  English 
square  miles)  had  been  covered  to  the  same  extent  with  this  dust,  the 
quantity  thereof  carried  by  the  violence  of  the  wind  amounted  to  at 
least  650,000  kilos.  =  650  tons’  weight. 

Foundation  of  a  Laboratory  for  Medical  Chemistry. — Dr.  G. 

Le  Bon. — In  imitation  of  what  has  been  successfully  accomplished  in 
Germany,  the  author  has  established  a  laboratory  for  the  special  pur¬ 
poses  of  testing,  analysing,  and  experimenting  in  physiological  and 
pathological  chemistry,  in  connection  with  microscopical  observations 
and  other  requirements  of  modern  medical  science. 

April  14,  1870. 

Cerebral  Activity,  and  the  Relation  the  Composition  of  Urine 
bears  thereto. — Dr.  Byasson. — According  to  a  series  of  accurately- 
made  experiments,  the  author  having  himself  been  the  subject  of  such 
trial,  he  states  that  cerebral  activity  is  accompanied  by  a  more 
abundant  production  of  urea,  and  alkaline  phosphates  and  sulphates ; 
while  muscular  activity  is  accompanied  by  the  increased  production 
of  urea,  uric  acid,  and  chloride  of  sodium.  The  author’s  full  researches 
are  recorded  in  his  inaugural  thesis,  sustained  before  the  medical 
faculty  at  Montpellier. 


Revue  des  Cottrs  Scientifiques  de  la  France  et  de  I'Etrangcr, 

Nos.  19  and  20,  1870. 

Neither  of  these  numbers  contain  any  original  papers  relating  to 
chemistry;  the  last-named  contains  an  excellent  and  full  account  of 
a  leCture  on  the — 

History  and  General  Properties  of  Blood. — Claude  Bernard. — 
This  lengthy  paper  treats  on  this  most  important  subject,  commencing 
from  the  earliest  days  of  existing  written  records,  and  fully  entering 
into  physiological  as  well  as  chemical  details. 


Annalen  der  Chemie  und  Pharmacie,  March,  1870. 


This  number  contains  the  following  original  papers  and  memoirs: — 
Chemical  Nature  of  the  Xylol  contained  in  Coal-Tar. — R 
Fittig. — The  gist  of  this  very  lengthy  paper  is  that  xylol,  whether 
obtained  from  coal-tar  or  from  other  sources,  is  a  mixture  of  various 
bodies. 


On  Isophthalic  Acid  and  some  of  its  Derivatives. — H.  E. 
Storrs  and  R.  Fittig. — The  authors  describe; — Isophthalic-acid  ethyl 
ether — 


Nitro-isophthalic  acid- 


c  H  f  C0(C2Hs)0  . 
C0(C2H5)0  1 


C6H3(N02)  { 


COHO 

COHO 


Nitro-isophthalate  of  calcium  and  barium;  nitro-isophthalic-acid 
ethyl  ether,  C8H3(N02)04.(C2H5)2 ;  amido-isophthalic  acid — 


C6H8(NH2)  { 


COHO 
COHO  ; 


Hydrochloro-amido-isophthalic  acid,  C8H6(NH2)04.HC1-|-H20 ;  sul- 
phuric-amido-isophthalic  acid,  [C8H6(NH2)04)2H2S04. 

On  Amido-dicyanic  Acid. — F.  Hallwachs. — This  memoir  is 
divided  into  the  following  sections : — Preparation  of  amido-dicyanic 
acid;  amido-dicyanate  of  silver,  C2N3H2AgO  ;  amido-dicyanate  of 
copper,  C2N3H2CuO +  2H20  ;  and  a  series  of  other  salts.  The  struc¬ 
tural  formula  of  amido-cyanic  acid  is— 

°=c<nS>c=nh- 

On  Sulpho-Cyanogen  Compounds. — Dr.L.  Glutz. — Thislengthy 
essay  is  divided  into  the  following  parts: — Behaviour  of  sulpho- 
cyanide  of  ethyl  with  concentrated  hydriodic  acid;  derivatives  of 
sulpho-cyanogen  ethylen  ;  rhodan  ethylsulphinchloride. 

On  some  of  the  Derivatives  of  Oxybenzoic  Acid.— Dr.  A.  K. 
Heintz. 


On  Ethyloxybenzoic  Acid. — G.  Rosenthal. 

On  Thionessal,  Tolallylsulphide,  Lepiden,  and  Oxylepiden. 
— Dr.  J.  Dorn. 

Synthesis  of  an  Acid  Homologous  with  Cinnamic  Acid. — 
R.  Fittig  and  P.  Bieber. 

On  Molybdic  Acid  and  Compounds  thereof.— F.  Ullick.— This 
paper,  like  all  the  foregoing  of  which  the  titles  only  are  quoted,  is  an 
essay  and  monograph,  and  far  too  long  for  any  useful  abstraction. 


Continuous  Current  of  Air 


J  Chemical  News, 
1  April  22, 1870. 
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Folytechnisches  Journal  von  Dingier ,  first  number  for  March,  1870. 

This  number  contains  the  following  original  papers  relating  to 
chemistry  and  collateral  sciences  : — 

Separator  for  Water  and  Steam. — C.  von  Witzleben. 

Improved  Evaporator  for  Saccharine  Juices.— M.  Schreiber. — 
Although  the  contents  of  these  two  papers,  illustrated  by  diagrams, 
do  not  exactly  belong  to  chemistry,  the  contrivances  described  are  so 
useful  that  we  translate  the  titles. 

Furnace  for  the  Proper  Combustion  of  Pulverulent  and  Wet 
Fuel. — A.  Koch. — Illustrated  with  engravings. 

Researches  on  the  Coals  of  Upper  Silesia  (Prussia). — Dr.  H. 
Fleck. — This  very  extensive  and  exhaustive  monograph  is  a  very 
valuable  addition  to  our  knowledge  of  coals,  from  a  scientific  as  well 
as  industrial  and  technical  view  of  this  subject!:. 

Alterations  Coal  undergoes  when  Exposed  to  Air. — Dr.  E. 
Richters. — A  continuation  of  the  former  portion  of  this  author’s 
paper,  containing  the  following  sections ; — On  the  causes  of  the  spon¬ 
taneous  combustion  of  coals;  difficultly-combustible  coals;  readily- 
combustible  coals.  This  paper  is  to  be  continued. 

Estimation  of  the  Average  Size  of  Starch-Globules.— Dr. 
Schonn. 

Method  of  Obtaining  the  Oxalic  Acid  contained  in  Madder. 
M.  Pernod. — When  madder  is  converted  into  garancine,  the  oxalate 
of  lime  present  naturally  in  madder  is  decomposed  by  the  sulphuric 
acid.  The  oxalic  acid  thus  set  free  was  hitherto  lost  in  the  wash- 
waters  ;  these  fluids  are  now  run  into  suitably-construbted  tanks,  and 
saturated  with  hydrate  of  lime,  which  causes  the  formation  of  a  large 
quantity  of  precipitate  of  oxalate  of  lime.  This  salt  is  collected,  and 
decomposed  by  sulphuric  acid,  carefully  added,  so  as  just  to  be  sufficent 
for  the  combination  of  that  acid  with  lime.  The  sulphate  of  lime  is 
separated  by  filtration  through  flannel,  and  the  solution  of  oxalic  acid 
evaporated  in  leaden  pans,  re-crystallised,  and  fit  for  the  market.  The 
quantity  of  this  acid  thus  obtained  will  vary  according  to  the  kind  and 
quality  of  the  madder  ;  and  it  should  be  observed,  also,  that  the 
Avignon  madder,  employed  by  the  author,  contains  naturally  a  large 
quantity  of  lime — a  base  which  greatly  influences  the  formation  of 
acids  in  plants  in  general,  and  oxalic  acid  especially. 

Second  number  for  March,  1870. 

This  number  contains  the  following  original  papers  relating  to 
chemistry  and  collateral  sciences  : — 

Manufacture  of  Ice  for  Industrial  Purposes.— Dr.  R.  Schmidt. 
— A  paper  chiefly  treating  on  the  cost  of  machinery  and  ingredients 
required  for  the  making  of  ice  for  breweries  and  other  places  where  it 
is  required  in  large  quantities. 

Action  of  Sulphuretted  Hydrogen  upon  Manganese  Com¬ 
pounds. — A.  Wagner —The  contents  of  this  paper  relate  to  a  series  of 
experiments  made  with  the  view  to  ascertain  whether  the  hydrated 
oxide  of  manganese  is  preferable  to  hydrated  peroxide  of  iron  for  the 
purpose  of  the  gas-purification  process.  It  appears,  from  the  author’s 
statements,  that  the  iron  preparation  is  in  every  respedt  to  be  preferred 
for  this  purpose. 

Bleaching  of  Yarns  and  Woven  Fabrics  with  the  Permanga¬ 
nates  of  Potassa  and  Soda. — A.  Pubetz. — The  contents  of  this 
paper  are  only  interesting  to  bleachers  of  linen  and  cotton  materials. 


Annales  des  Mines,  No.  6,  1869. 

This  number  contains  the  following  original  papers  and  memoirs 

Mines  and  Metallurgical  Manufactories  of  the  Banat  (a 
portion  of  Hungary). — M.  Castel. 

Additional  Notes  to  a  Memoir  on  the  Present  State  of  the 
Metallurgy  of  Lead.— L.  Griiner. 

On  some  Minerals  Found  in  Chili. — M.  Domeyko. — Tungstate 
of  Copper. — In  100  parts : — Tungstic  acid,  56’48 ;  oxide  of  copper,  30^63  ; 
lime,  2'o;  oxide  of  iron,  2-53  ;  silica,  3'87;  water  driven  off  at  red  heat, 
4’62.  On  the  Titanifercus  Sand  of  the  Chilian  Sea-board,  and  on  the 
Origin  of  that  Sand. — The  analysis  of  two  varieties  of  this  sand  is 
quoted  percentically,  care  being  taken  to  analyse  separately  the  mag¬ 
netic  and  non-magnetic  portions.  The  following  quotation  will  give 
an  idea  of  the  composition  of  this  material  as  met  with  at  Punta 
Arenas  (on  the  Straits  of  Magellan): — Non-magnetic  portion — Titanic 
acid,  19-2;  protoxide  of  iron,  297;  peroxide  of  iron,  497;  lime,  o-9  ; 
magnesia,  ro.  Magnetic  portion— Titanic  acid,  22'8  ;  protoxide,  i5-8  ; 
peroxide  of  iron,  61*5. 

Mineral  Resources  of  the  Ariege. — M.  Mussy. — A  lengthy  mono¬ 
graph  of  one  of  the  Frontier  Departments  of  France,  bound  by  Spain 
and  the  ancient  Republic  of  Andorra. 


Journal  fur  Gasbeleuchtung,  March,  1870. 

Bicarbonate  of  Ammonia  in  Illuminating-Gas. — Dr.  Riidorff. 
— The  author  states  that,  during  the  very  severe  cold  which  prevailed 
at  Berlin  in  the  month  of  February  last,  a  quantity  of  crystals  were 
found  deposited  in  the  purifiers  of  one  of  the  gas-works  at  Berlin. 
The  substance  exhibits  a  distinCtly-crystalline,  well-defined,  rhombo- 
prismatic  structure.  On  analysis,  the  author  found,  as  the  average  of 
three  experiments,  this  compound  to  correspond  with  the  formula 
NH4HC03,  containing  2172  per  cent  of  ammonia.  The  crystals  are 
interesting,  since  it  has  been  hitherto  found  impossible  to  prepare 
this  bicarbonate  artificially. 


Regulation  for  Securing  the  Use  of  Gas  with  Safety,  and 
Advice  as  regards  the  Arrangements  of  the  Gas-Fittings  in 
Dwelling-Houses,  Offices,  and  Public  Buildings  for  Carlsruhe 
(the  Capital  City  of  Baden). — This  paper  contains  some  very 
useful  suggestions  for  the  safe  employment  of  gas  in  general. 


NOTES  AND  QUERIES. 


Detection  of  Strychnia  in  Organic  Matter. — Can  any  of  your 
readers  inform  me  where  I  can  find  a  description  of  Stas’s  process  for 
the  detection  of  strychnia  in  organic  matter. — Alpha. 

Chlorate  of  Soda. — “  W.  H.”  is  referred  to  Brande’s  “  Manual  of 
Chemistry,  vol.  i.,  pp.  563,  609.  This  work  may  be  inspected  at  the 
Library  of  the  Commissioners  of  Patents. 

Wood-paper. — I  observe  in  an  advertisement  in  the  Chemical 
Newts  that  Dr.  Moffat  mentions  wood-paper  in  a  list  of  his  investi¬ 
gations.  Being  anxious  for  information  on  the  subjedt  of  wood-paper, 
I  should  feel  greatly  obliged  if  the  learned  Doctor  would  kindly  let 
me  know  where  his  investigations  are  published.  Has  any  other 
celebrated  chemist  devoted  attention  to  the  subject  ? — A.  B.  C. 

Sulphate  of  Ammonia.— (Reply  to  “A  Working  Man.”)— When 
chloride  of  ammonium  is  used  for  the  purpose  you  allude  to,  5  parts  of 
that  salt,  previously  powdered,  are  mixed  with  4  parts  of  slaked  lime, 
and  the  mixture  is  moistened  so  as  to  form  lumps  when  squeezed  in  the 
hands.  With  sulphate  of  ammonia  you  should  take  equal  parts  by 
weight  of  both  lime  and  the  sulphate  (a  slight  excess  of  the  former  is 
preferable),  and  water  as  just  stated.  Sulphate  of  ammonia  only  yields 
23  per  cent  of  ammonia  gas,  whereas  sal  ammoniac  yields  32  per 
cent. 

Latent  and  Sensible  Heat. — It  is  a  well-known  fadt  that  copper 
and  spelter  when  brought  together,  as  they  are  in  making  brass  and 
yellow  metal,  generate  a  large  amount  of  heat  in  excess  of  that  which 
they  had  separately  or  collectively  possessed  before.  Now,  I  would 
feel  it  a  great  kindness  if  you  would  inform  me  what  this  excess  of 
heat  amounts  to,  and  how  it  is  accounted  for.  Suppose,  for  example, 
60  lbs.  of  copper  at  its  point  of  liquefaction,  or  1996°  F.,  and  40  lbs.  of 
spelter  at  say  720°,  or  its  point  of  liquefaction,  were  put  together, 
what  would  be  the  degree  of  heat  or  the  temperature  of  the  compound  ? 
— Compound. 

Continuous  Current  of  Air. — In  your  last  number  I  am  re¬ 
ported  to  have  told  the  Chemical  Section  of  the  Glasgow  Philosophical 
Society  in  my  paper  on  “  A  Method  for  Obtaining  a  Continuous 
Current  of  Air,  &c.,”  that,  from  calculations  made,  I  had  no  doubt 
that,  with  a  Herapath  lamp,  I  could  get  a  blast  quite  as  strong  as  that 
obtained  by  using  the  Griffin  lamp.”  As  nearly  as  I  can  remember, 
what  I  did  say  was  that  “I  was  not  possessed  of  a  Griffin  lamp.  But 
I  did  not  think  the  blast  of  air  obtained  by  this  apparatus  would  be 
sufficiently  strong  to  consume  the  gas  delivered  by  one  ;  because, 
with  a  Herapath  lamp,  the  blast  of  air  obtained  was  just  sufficient  to 
maintain  a  blue  flame  when  the  gas  stopcock  was  full  open,  and  the 
pressure  in  the  main  not  greater  than  27  mm.,  or  so.”  By  giving  this 
correction  a  place  in  your  next  issue  you  will  greatly  oblige. — T.  L. 
Patterson,  Greenock,  April  18th,  1870. 


MEETINGS  FOR  THE  WEEK. 


Monday,  25th.— Medical,  8. 

■  - *  Geographical,  8.30. 

■  - -  Philosophical  Club,  6.  Anniversary. 

Tuesday,  26th. — Institution  of  Civil  Engineers,  8. 

-  Ethnological,  8. 

-  Royal  Institution,  3.  Prof.  Blackie,  “Principles  of 

Moral  Philosophy.” 

Wednesday,  27th. — Geological,  8. 

• -  Society  of  Arts,  8. 

- -  London  Institution,  12.  Anniversary. 

Thursday,  28th. — London  Institution,  7.30. 

-  Zoological,  8.30. 

- -  Royal,  8.30. 

-  Royal  Society  Club,  6. 

-  Royal  Institution,  3,  Prof.  Tyndall,  “  On  Eledtricity.” 

Friday,  29th.— Zoological,  1.  Anniversary. 

-  Royal  Institution,  8.  Prof.  Blackie,  “  The  Inter¬ 
pretation  of  Popular  Myths.” 

Saturday,  30th.— Quekett  Microscopical  Club.  Excursion  to  Wim¬ 
bledon.  To  meet  at  Waterloo  Station  at  2  p.m. 

-  Royal  Institution,  3.  Prof.  Grant,  “Astronomy  of 

Comets.” 


TO  CORRESPONDENTS. 


James  Bebbington. — Metallic  cobalt  is  not  found  native,  neither  is 
it  met  with  in  commerce  except  as  a  scientific  curiosity. 


Chemical  News,  ) 
April  29,  1870.  J 


Consecutive  Poles  in  a  Magnet . 
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NOTE  ON  THE 

DOUBLE  ARSENIATE  OF  MAGNESIA  AND 

AMMONIA. 

By  FREDERICK  FIELD,  F.R.S. 

Many  years  ago  I  published  in  the  Quarterly  journal  of 
the  Chemical  Society ,  vol.  xi.,  p.  6,  a  paper  “On  the 
Composition  of  the  Double  Arseniate  of  Ammonia  and  Mag¬ 
nesia,”  after  a  long  investigation  of  the  subject.  Mr.  E.  W. 
Parnell  in  the  Chemical  News  (vol.  xxi.,  p.  133),  has  also 
written  an  elaborate  memoir  on  the  same  substance,  and 
he  arrives  at  the  conclusion  that  at  about  a  temperature 
of  go0  C.  ammonia  escapes,  but  more  than  one  equivalent 
of  water  is  retained,  while  at  a  temperature  of  from  ioo° 
to  no0  C.  this  excess  of  water,  and  probably  more  am¬ 
monia  are  driven  off,  and,  therefore,  considers  that  no 
definite  compound  of  arsenic  can  be  obtained  by  drying 
the  precipitate  at  a  temperature  at  all  suitable  for  counter¬ 
poised  filter. 

Without  impugning  for  one  moment  the  accuracy  of 
Mr.  Parnell’s  analyses,  my  own  experiments  seemed  so 
fully  to  corroborate  the  excellence  of  Levot’s  method  for 
the  estimation  of  arsenic  by  the  formation  of  the  double 
arseniate,  recognised  as  most  satisfactory  both  by  H.  Rose 
and  Fresenius,  and  recommended  by  those  chemists,  that 
I  was  led  to  study  Mr.  Parnell’s  experiments  attentively  to 
see  if  our  methods  of  working  were  identical.  In  referring 
to  the  Quarterly  Journal  of  the  Chemical  Society ,  vol.  xi., 
p.  13,  it  will  be  found  that  it  is  very  necessary  to  be 
extremely  cautious  in  the  desiccation  of  the  substance  in 
question.  Specimens  dried  upon  a  filter  placed  above  a 
^sand  bath  with  a  thermometer  suspended  at  the  same 
distance  from  the  heated  surface  (the  mercury  never 
rising  above  300°  F.)  were  found  to  have  lost  the  whole  of 
*their  water  in  from  four  to  five  hours,  and  from  more 
recent  experiments  it  has  been  proved  that  no  water  can 
exist  even  at  230°  F.  Again,  it  is  stated  on  the  same 
page,  “  like  the  corresponding  lime  salt,  it  loses  water  at  a 
slight  increase  of  temperature  (the  lime  salt  loses  its 
equivalent  of  water  at  a  little  above  2120  F.).” 

Now,  upon  a  careful  perusal  of  Mr.  Parnell’s  paper  it 
appears  that  a  constant  temperature  of  ioo°  C.,  except  in 
one  instance,  was  not  employed,  the  thermometer  ranging 
from  go°  to  no°  C.  He  is,  therefore,  quite  corredt  in 
saying  that  at  go0  more  than  one  equivalent  of  water  is 
retained  [vide  Quarterly  Journal  of  the  Chemical  Society , 
vol.  xi.,  p.  13),  and  also  that  from  ioo°  to  no0  C.  the 
excess  of  water  is  driven  off.* 

Mr.  Parnell  obtains,  in  one  experiment,  where  the 
arsenic  has  been  thoroughly  oxidised,  by  the  passage  of 
chlorine  through  the  arsenic  acid  solution,  o’i6go  of 
arsenious  acid  from  ©'3244  of  the  double  arseniate,  a 
result,  he  observes,  far  two  low,  and  which  leads  him  to 
believe  that  the  formula  (As04,MgNH40)2H20  does 
mot  represent  the  composition  of  the  compound  after 
■being  dried  at  ioo°— no*  C.  Certainly  it  does  not,  for 
rthe  composition  of  the  double  arseniate  above  iooe  C. 
■contains  no  water,  and  the  calculated  quantity  of  arsenious 
;acid  obtained  by  drying  the  arsenical  compound  above 
too0  C.  should  be  0*173,  not  very  much  above  Mr. 
Parnell’s  figures.  Again,  when  1-0152  grms.  of  air-dried 
compound  were  heated  in  the  air  bath,  at  a  temperature 
of  100* — iio°,  the  mean  loss  by  weight  in  three  experi¬ 
ments  gave  Mr.  Parnell  37-86  per  cent.  In  my  experi¬ 

*  In  Mr.  Parn?U’s  paper,  “  the  excess  of  water  and  probably  more 
ammonia.’’ 


ments  the  loss  was  37'4i,  no  very  great  discrepancy,  when 
reduced  to  percentages. 

With  regard  to  the  evolution  of  ammonia  at  tempera¬ 
tures  under  ioo°  C.,  I  confess  it  is  a  matter  of  grave 
interest,  and  has  escaped  the  observation  of  all  former 
analysts.  Rose  himself  has  given  the  formula  of  the 
compound  dried  at  ioo°  (NH40,2Mg0As05)H0  (old 
notation),  and  this  has  been  corroborated  by  many 
chemists.  I  have  always  noticed  the  smell  of  ammonia, 
and  its  adion  upon  litmus,  when  drying  the  substance, 
but  concluded  that  it  arose  entirely  from  the  liquid  in 
which  the  precipitate  was  washed  upon  the  filter,  and 
which  was  always  made  strongly  alkaline,  as  the  double 
arseniate  is  far  more  insoluble  in  ammonia  than  in  either 
water  or  chloride  of  ammonium. 

Mr.  Parnell’s  experiments,  therefore,  in  some  respeds 
coincide  with  my  own,  inasmuch  as  he  proves  that  under 
ioo°  C.  more  than  one  equivalent  of  water  exists,  and 
that  above  that  temperature,  according  to  his  own  figures 
(with  a  slight  margin  for  necessary  error),  no  water 
exists. 


ON  CONSECUTIVE  POLES  IN  A  MAGNET. 

By  CHARLES  TOMLINSON,  F.R.S. 

In  the  Chemical  News  (vol.  xxi.,  p.  164)  is  an  account,  by 
Mr.  Porter,  of  some  “  curious  results  in  the  shape  of  mag¬ 
netic  phenomena.”  These  results  refer  to  the  produdion  of 
what  are  called,  by  English  writers  on  magnetism,  consecu¬ 
tive  poles ;  by  the  French,  points  consequcns  ,-  and,  by  the 
Germans,  Folgepunkte.  Although  the  phenomena  which 
accompany  their  produdion  are  interesting  and  instrudive, 
they  are  scarcely  noticed  in  the  modern  treatises  that  are 
in  general  circulation.  Snow  Harris,  in  his  “  Rudimentary 
Magnetism,”  does  not  describe  them,  probably  for  the 
reason  given  by  Becquerel  (“  Traite  de  l’Eledricite,” 
vol.  i.,  p.  73) — that  a  needle  containing  consecutive  points 
is  worthless  in  observations  on  terrestrial  magnetism. 
Some  of  the  old  treatises  give  a  sufficient  account  of 
them;  thus,  in  Cavallo’s  “Treatise  on  Magnetism” 
(second  edition,  1795),  the  following  passage  occurs  at 
p.  186: — “  The  magnetic  centre,  or  the  limit  between  the 
polarities,  is  not  always  in  the  middle  of  the  bar;  it  is 
generally  nearer  that  end  which  is  presented  to  the 
magnet.  This  difference  is  greater  as  the  magnet  is 
weaker  and  the  length  of  the  bar  increases  ;  but,  when 
the  bar  exceeds  a  certain  length  (which  depends  on  the 
strength  of  the  magnet),  then  the  bar  acquires  several 
successive  poles — viz.,  when  the  north  pole  of  the  magnet 
is  contiguous  to  one  of  its  extremities,  that  extremity 
becomes  a  south  pol£  ;  a  few  inches  farther  on  you  will 
have  a  north  polarity;  then  another  south  polarity,  and  so 
on.  In  this  case,  the  first  magnetic  centre  comes  very 
near  that  end  of  the  bar  which  stands  next  to  the  magnet, 
and  other  magnetic  centres  are  formed  between  every  pair 
of  successive  poles:  those  successive  poles  become  weaker 
and  weaker  in  power,  according  as  they  recede  from  that 
end  of  the  bar  which  is  contiguous  to  the  magnet;  so 
that,  in  a  pretty  extended  bar,  they  quite  vanish  long 
before  they  come  to  the  farther  end  of  it.  Hence,  if  one 
pole  of  a  magnet  be  applied  to  the  end  of  a  long  bar,  the 
other  end  of  the  bar  will  not  thereby  acquire  any  mag¬ 
netism.” 

An  effeeff  of  this  kind  may  be  well  shown  by  magnetising 
one-half  only  of  a  steel  knitting-needle  about  nine  inches 
long. 

Experiment  1. — Place  a  steel  knitting-needle  on  the 
table,  and  press  it  down  firmly,  by  means  of  a  finger,  in 
the  middle  of  its  length  ;  then  draw  the  south  pole  of  a 
strong  magnet  along  the  wire,  from  the  finger  to  the  end, 
about  six  or  eight  times,  bringing  the  pole,  after  each 
touch,  with  a  wide  sweep  of  the  arm,  back  to  the 
finger.  If  now  the  wire  be  tested,  by  holding  it  vertically 
near  a  horizontal  magnetic-needle,  the  end  of  the  touched 
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half  will  be  found  to  be  N.;  while  the  S.  pole  will  be 
somewhere  within  the  wire,  at  about  5  inches  from  the 
N.  pole,  and  the  rest  of  the  wire  inactive.  On  dipping 
the  N.  end  into  iron-filings,  a  considerable  bunch  will  be 
taken  up.  On  dipping  the  other  end  into  the  filings, _  it 
will  attract  none  of  them,  until  the  filings  reach  the  wire 
at  and  about  S.  (Fig.  1),  where  alarge  bunch  will  be  taken  up. 

Fig.  1. 


nil  S 

This  experiment  may  be  varied  by  rubbing  the  N.  or 
S.  pole  of  a  strong  magnet  over  about  an  inch  or  two  of 
the  central  portion  of  a  knitting-needle  g  inches  long.  All 
three  poles  will  be  within  the  wire,  an  inch  or  more  at 
each  end  being  magnetically  inadtive. 

The  following  experiment  will  show  the  adtion  of  con¬ 
secutive  poles : — 

Experiment  2. — A  bar-magnet,  6  inches  long  and  l  inch 
wide,  was  touched  six  times  on  its  marked  or  northern 
half  with  the  north  end  of  a  strong  magnetic  battery. 
On  passing  the  bar  horizontally  before  a  small  dipping- 
needle,  the  marked  end  of  the  bar  strongly  attracted  the 
marked  end  of  the  needle.  At  the  distance  of  inches 
from  the  marked  end  of  the  bar,  the  needle  suddenly 
swung  round,  and  presented  its  S.  pole  to  the  bar,  and 
continued  to  do  so  until  a  part  of  the  bar,  1^  inches  from 
the  other  end,  arrived  opposite  the  needle,  when  this  again 
swung  round,  and  presented  its  N.  pole  to  the  bar  for  the 
remainder  of  its  length. 

Experiment  3. — The  bar  being  placed  on  the  table,  and 
covered  with  a  sheet  of  white  paper,  iron-filings  were 
gently  sifted  upon  it.  The  resulting  figure  was  very  good, 
showing  the  poles  and  neutral  lines  distinctly.  Fig.  2 
represents  roughly  the  conditions  of  the  case — 

Fig.  2. 


A  similar  case  being  produced  in  a  knitting-needle — 

Experiment  4. — The  needle  was  broken  in  the  middle, 
when  each  fractured  end  remained  a  N.  pole,  the  other 
two  ends  S.  poles,  and  the  neutral  point  was  in  the  centre  of 
each  fragment. 

Although,  theoretically,  the  pole  is  a  point  situated 
some  way  within  each  end  of  the  bar,  in  which  point  all 
the  forces  of  one  kind  or  other  are  supposed  to  be  col¬ 
lected  (just  as  the  centre  of  gravity  is  a  point  within  a 
body  in  which  all  the  weight  is  supposed  to  be  collected), 
yet,  in  practice,  each  half  of  the  bar  is  often  referred  to 
as  a  pole;  and,  in  the  case  before  us,  a  considerable 
portion  of  the  centre  of  the  long  wire  may  be  taken  as  a 
north  pole,  bounded  on  either  side  by  a  neutral  line,  and 
by  a  considerable  portion  of  each  end  which  forms  a 
south  pole.  The  extent  of  north  pole  in  the  central 
portion  of  the  wire  is  such  that  it  may  (as  in  Experi¬ 
ment  4)  be  cut  through  without  disturbing  the  arrange¬ 
ment,  each  half  being  now  a  complete  magnet,  with  the 
poles  and  neutral  line  arranged  exadtly  as  they  were 
before  the  separation ;  and,  further,  when  the  severed 
ends  are  brought  together,  and  iron-filings  dusted  over 
the  whole  length,  the  same  figure  is  produced  as  before 
the  separation. 

Experiment  5. — A  knitting-needle  was  placed  on  white 
paper,  and  the  first  quarter  of  its  length  rubbed  with  the 
north  pole  of  a  bar-magnet,  the  second  quarter  with  the 
south  pole,  the  third  with  the  N.,  and  the  fourth  with 
the  S.  The  result  of  this  operation  was  a  needle  with 
five  poles — 

Fig.  3. 


Consecutive  poles  are  due  to  several  causes — such  as 
an  over-exertion  of  the  coercitive  force,  as  when  we 
attempt  to  saturate  a  bar  of  steel  of  too  great  a  length. 


According  to  Coulomb,  consecutive  poles  are  always 
formed  in  needles  of  tempered  steel,  where  the  length 
exceeds  thirty  times  the  diameter.  Or,  if  the  steel  be 
of  too  hard  a  temper,  or  of  unequal  temper,  these  points 
are  likely  to  occur  from  the  unequal  distribution  of  the 
coercitive  force.  In  some  cases,  they  may  be  made  to 
disappear  by  a  careful  re-magnetisation. 

According  to  Coulomb,  the  neutral  line  is  always 
brought  some  millimetres  nearer  the  part  of  the  bar  last 
touched.  This  may  be  roughly  but  strikingly  shown  by 
restoring  the  bar-magnet  (Fig.  2)  to  its  natural  condition 
as  to  polarity. 

Experiment  6. — Pass  the  S.  pole  of  a  powerful  magnet 
three  or  four  times  over  the  marked  end  of  the  bar 
(Fig.  2).  The  two  consecutive  poles  will  disappear  ;  but 
the  neutral  point  will  be  at  about  2  inches,  instead  of  3, 
from  the  marked  end,  as  in  Fig.  4. 

Fig.  4. 
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Experiment  7. — Pass  the  N.  pole  of  the  magnet  two  or 
three  times  over  the  S.  end  of  the  bar  (Fig.  4),  and  the 
neutral  point  will  be  at,  or  very  near,  the  centre. 

When  a  long,  magnetised  knitting-needle  has  one  of 
its  poles  reversed,  and  two  consecutive  poles  formed,  the 
neutral  points  are  not  distributed  symmetrically. 

Experiment  8. — Rub  the  N.  pole  of  the  magnet  over  the 
N.  end  of  the  needle  about  three  times.  The  needle  will 
have  a  S.  pole  at  each  end,  and  the  N.  pole  spread  over 
the  centre.  The  neutral  lines  will  be  at  if  inches  from 
the  original  S.  pole,  and  2\  inches  from  the  reversed 
N.  pole,  as  in  Fig.  5. 

Fig.  5. 


Experiment  g. — Cut  off  the  two  ends  of  Fig.  5  a  little 
on  the  S.  side  of  each  neutral  line.  The  central  portion 
will  be  constituted  as  before — viz.,  with  two  extreme 
S.  poles  and  two  inner  N.  poles,  only  the  neutral  points 
will  be  brought  nearer  together.  Each  of  the  end  frag* 
ments  is  a  perfedt  magnet,  with  the  S.  poles  undisturbed 
and  the  N.  poles  at  the  fradtured  ends,  the  neutral  point 
being  in  the  middle.  Each  end  of  the  central  piece  will 
lift  each  fragment  by  the  broken  end,  and  the  three  pieces 
being  put  together  in  proper  order  appear  thus 

Fig.  6. 

^  _  N  S  ~  N  w'  S  N  ^ 

Experiment  10. — Rub  N.  pole  of  battery  over  the  N.  end 
of  one  of  the  short  pieces  (2!  inches  long)  marked  S.  N. 
The  effedt  is  simply  to  reverse  the  poles,  without  pro¬ 
ducing  consecutive  ones. 

If  a  similar  experiment  be  performed  on  a  regularly  mag¬ 
netised  wire  not  under  about  4  inches  long,  the  effedt  will 
not,  in  general,  be  simply  to  reverse  the  poles,  as  in 
Experiment  10,  but  to  produce  a  pole  of  the  same  name 
at  each  end,  while  the  pole  of  opposite  name  occupies  the 
middle  portion  of  the  wire,  as  in  Figs.  2  and  5,  and  the 
central  portion  of  Fig.  6.  Only  it  must  be  observed  that, 
in  magnetised  pieces  of  steel  wire  of  about  4  inches  in 
length,  the  end  rubbed  with  the  pole  of  a  strong  magnet 
may  so  far  disturb  the  arrangement  of  the  neutral  lines 
that  one  may  come  very  near  one  end,  so  as  to  make  it 
somewhat  difficult  to  detedt  the  two  poles  which  such 
line  separates,  at  least  by  the  dipping-needle  or  horizontal- 
magnet  test.  The  figure  formed  by  gently  dusting  iron- 
filings  over  it  is  an  elegant  and  good  test. 

Experiment  11. — A  magnetised  wire,  4^  inches  long, 
had  its  northern  half  rubbed  with  the  N.  pole  of  a  strong 
magnet.  Fig.  7  represents  the  magnetic  wire  before  this 
treatment,  and  Fig.  8  the  result  of  the  treatment.  It  will 
be  seen  from  Fig.  8  that  the  neutral  point  on  the  side 
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rubbed  is  i£  inches  from  the  rubbed  end,  while  the  other 
neutral  point  is  only  |  inch  from  the  other  end. 

Fig.  7. 
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Fig.  8. 
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I  trust  the  majority  of  the  readers  of  the  Chemical 
News  will  excuse  the  rudimentary  nature  of  the  foregoing 
details  into  which  I  have  been  tempted  by  what  I  think 
are  the  insufficient  descriptions  of  Mr.  Porter.  The 
student  may  find  amusement  and  instruction  in  repeating 
and  devising  such  experiments  as  have  been  described. 
The  apparatus  required  does  not  necessarily  consist  of 
more  than  a  sixpenny  horseshoe-magnet,  a  small  compass- 
needle,  a  few  thin  steel  knitting-needles,  some  iron-filings 
contained  in  a  gauze  bag  or  in  a  small  sieve,  and  a  sheet 
or  two  of  writing-paper.  In  order  to  bring  out  the  effects 
strongly,  I  used  a  magnetic  battery,  capable  of  lifting 
about  20  lbs.  weight,  for  magnetising  the  wires,  and  a 
small,  delicately-poised  dipping-needle  for  testing  them; 
but  nothing  can  be  more  graphic  than  the  iron-filings  test, 
and  the  filings  may  be  gently  dusted  on  the  wire  itself  or 
on  the  white  paper  placed  upon  it,  assisting  the  figure,  if 
necessary,  by  a  few  taps  under  the  table. 

Highgate,  N.,  April  18th,  1870, 
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NITRIC  ACID  AND  CHLORATE  OF  POTASSIUM 

AS  AN 

OXIDISING  MIXTURE  APPLICABLE  TO  SULPHUR,  SULPHIDES, 
CHROMIUM,  ARSENIC,  ORGANIC  MATTERS,  &C. 

By  FRANK  H.  STORER, 

Professor  of  General  and  Industrial  Chemistry  in  the  Massachusetts 

Institute  of  Technology. 

Some  years  since,  while  studying  the  aCtion  of  various 
oxidising  agents  upon  oxide  of  chromium,  I  was  struck 
by  the  superior  oxidising  power  of  a  mixture  of  ordinary 
nitric  acid  and  chlorate  of  potassium  over  that  of  the 
mixtures  of  chlorate  of  potassium  and  chlorhydric  or 
sulphuric  acid  commonly  used  in  analysis.  Inasmuch  as 
the  fadt  of  the  great  oxidising  power  of  a  mixture  of  nitric 
acid  and  the  chlorate  had  already  been  noticed  and  ex¬ 
plained  by  several  observers,*  I  at  that  time  contented  my¬ 
self  with  a  simple  statement  of  my  own  observations  of 
the  adtion  of  the  mixture  upon  chromic  oxide, f  without  re¬ 
ferring  in  any  way  to  the  general  value  of  the  mixture  as 
an  oxidising  agent.  Since  that  time,  however,  I  have  had 
frequent  occasion  to  employ  the  mixture  for  effecting  the 
oxidation  of  many  substances  besides  oxide  of  chromium, 
such  as  present  themselves  in  the  ordinary  experience  of 
an  analytical  laboratory,  and  have  satisfied  myself  that 
the  merit  of  the  process  has  not  hitherto  been  duly  ap¬ 
preciated. 

Experience  has  convinced  me,  not  only  that  a  mixture 
of  nitric  acid  and  chlorate  of  potassium  oxidises  more 
rapidly  than  the  common  mixture  of  chlorhydric  acid  and 
chlorate  of  potassium,  but  that  it  is  really  to  be  preferred, 
in  the  great  majority  of  cases,  to  any  of  the  agents 
ordinarily  employed  to  effedt  oxidation  in  the  wet  way. 
Instead  of  occupying,  as  now,  a  secondary  or  alternative 
place  in  the  treatises  on  analysis,  it  ought  to  take  pre¬ 
cedence  of  the  other  processes  of  oxidation.  It  may  be 
used  with  advantage  in  many  instances  where  dry  methods 

*  Compare  Gmelin’s  “  Handbook  of  Chemistry,”  vol.  iii.,  p.  61. 

+  Proceedings  of  the  American  Academy,  1859,  vol.  iv.,  p.  342; 
Journal  fiir  Praktische  Chemie,  vol.  lxxx.,  p.  44. 
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of  oxidation  are  now  recommended.  With  the  exception 
perhaps,  of  the  sulphides  or  other  compounds  of  antimony 
and  tin,  there  are  probably  but  few  cases  where  its  use 
will  be  found  inadmissible. 

The  following  notes  include  the  results  of  several  re¬ 
searches  made  by  students  of  the  Massachusetts  Institute 
of  Technology  with  the  view  of  testing  the  capabilities  of 
the  process : — 

Estimation  of  Sulphur  in  Organic  Compounds.  By 
A.  H.  Pearson. 

It  is  easy  to  determine  sulphur  in  non-volatile  organic 
compounds,  by  oxidising  the  substance  with  chlorate  of 
potassium  and  nitric  acid,  precipitating  the  sulphuric  acid 
as  sulphate  of  barium,  and  washing  the  latter  with  a 
solution  of  acetate  of  ammonium,  to  remove  any  nitrate 
of  barium  which  may  have  adhered  to  it. 

To  oxidise  the  sulphur  compound,  place  a  weighed 
quantity  of  it  in  a  porcelain  dish,  pour  upon  it  three  or 
four  table-spoonfuls  of  strong  nitric  acid  (390  B.),  free 
from  sulphuric  acid,  and  add  to  the  acid  half  a  tea-spoon¬ 
ful  of  chlorate  of  potassium.  Cover  the  mixture  with  an 
inverted  glass  funnel,  the  stem  of  which  has  been  bent  to 
a  right  angle.  Place  the  dish  on  a  wire-gauze  support, 
and  heat  its  contents.  From  time  to  time,  lift  the  funnel 
slightly,  and  throw  a  small  fragment  of  chlorate  of  potas¬ 
sium  into  the  hot  acid. 

The  funnel  must  be  of  such  size  that  its  rim  may  fall 
within  the  rim  of  the  dish,  and  rest  securely  upon  the 
sides  of  the  dish,  above  the  liquid.  It  serves  to  retain 
the  particles  of  liquid  which  are  thrown  up  from  the  dish 
by  the  gas  evolved  during  the  decomposition  of  the 
chlorate. 

The  oxidation  will  be  completed  more  or  less  rapidly, 
according  to  the  character  of  the  substance  operated  upon. 
Only  five  or  ten  minutes  are  required  to  completely  oxidise 
a  third  of  a  gramme  of  sulphocyanide  of  potassium,  while 
from  half  to  three-quarters  of  an  hour  are  needed  to 
destroy  the  same  weight  of  ordinary  free  sulphur.  It 
may  be  observed,  in  passing,  that  sulphur  which  has  just 
been  distilled  dissolves  twice  as  rapidly  in  a  mixture  of 
nitric  acid  and  chlorate  of  potassium  as  sulphur  which 
has  long  been  exposed  to  the  air. 

Several  samples  of  sulphocyanide  of  potassium,  oxidised 
in  this  way,  gave  the  following  results  : — 

A.  o'2oi5  grm.  of  the  sulphocyanide  gave  0-5114  grm.  of 

sulphate  of  barium.  (I.) 

A.  0-265  grm.  of  the  sulphocyanide  gave  0-6547  grm-  °f 

sulphate  of  barium.  (II.) 

B.  0-149  grm.  of  the  sulphocyanide  gave  0-3796  grm.  of 

sulphate  of  barium.  (I.) 

B.  0-012  grm.  of  the  sulphocyanide  gave  0-03  grm.  of 

sulphate  of  barium.  (II.) 

C.  o-ioi  grm.  of  the  sulphocyanide  gave  0-2387  grm.  of 

sulphate  of  barium. 

D.  0-028  grm.  of  the  sulphocyanide  gave  0-067  grm- 

sulphate  of  barium.  (I.) 

D.  0*084  grm.  of  sulphocyanide  gave  0-204  grm.  of  sul¬ 
phate  of  barium.  (II.) 

The  sulphocyanide  used  for  the  experiments  mentioned 
in  the  paragraphs  marked  “  A  ”  was  prepared  by  fusing 
together  ferrocyanide  of  potassium,  carbonate  of  potas¬ 
sium,  and  sulphur,  in  the  usual  way,  treating  the  fused 
mass  with  hot  alcohol,  and  allowing  the  alcoholic  solution 
to  crystallise.  That  used  for  the  experiments  in  para¬ 
graphs  B  was  prepared  in  precisely  the  same  way  as  the 
foregoing,  but  at  another  time.  The  salt  prepared  in  this 
way  is  evidently  contaminated  with  free  sulphur,  or  some 
sulphur  compound  other  than  the  sulphocyanide  which 
has  been  taken  up  by  the  alcohol. 

The  experiment  recorded  in  paragraph  C  was  made 
with  crystals  which  separated  from  the  alcoholic  mother- 
liquid  of  B. 

The  experiments  marked  D  were  made  with  purified 
crystals,  obtained  as  follows: — A  quantity  of  the  crude 
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alcoholic  crystals,  similar  to  those  used  in  experiments  B, 
was  dissolved  in  water;  the  solution  was  filtered  to  sepa¬ 
rate  sulphur,  and  placed  under  a  bell-glass,  over  strong 
sulphuric  acid,  to  crystallise.  The  crystals  thus  obtained 
were  re-dissolved  in  alcohol,  the  solution  filtered  to 
separate  carbonate  of  potassium,  then  concentrated  by 
evaporation,  and  made  to  crystallise.  The  crystals  were 
quickly  pressed  between  folds  of  filter-paper,  and  portions 
of  them  were  weighed  out  for  the  analyses. 

The  crj'stals  obtained  diredtly  from  the  aqueous  solution 
of  the  sulphocyanide  were  contaminated  to  a  considerable 
extent  with  carbonate  of  potassium  ;  but,  after  they  had 
been  re-crystallised  from  alcohol,  only  traces  of  the  car¬ 
bonate  were  found  upon  them. 

Stated  in  terms  of  per  cents,  the  results  may  be  tabu¬ 
lated  as  follows : — 

Found.  Theory. 


I.  II. 


A. 

]  Impure 

3T85 

••  33-9I 

B. 

J  crystals 

34-98 

•  •  34-33 

C. 

•  32-45 

•  • 

D. 

•  32-85 

. .  32‘86 

I  have  applied  the  foregoing  method,  not  only  to 
sulphocyanide  of  potassium  and  to  free  sulphur,  as  above 
described,  but  also  for  estimating  sulphur  in  vulcanised 
caoutchouc,  and  in  several  samples  of  anthracite  and 
bituminous  coal.  It  is  easy  to  completely  oxidise  either 
of  these  substances  by  means  of  the  mixed  chlorate  of 
potassium  and  nitric  acid.  Anthracite  dissolves  even 
more  readily  than  bituminous  coal,  since,  unlike  the 
latter,  it  does  not  fuse  to  a  single  mass  in  the  hot  acid. 

It  is  not  improbable  that,  by  a  slight  variation  of  the 
foregoing  process,  it  may  be  found  pradticable  to  deter¬ 
mine  the  carbon  of  an  organic  compound  at  the  same 
time  as  the  sulphur.  Thus,  the  oxidation  might,  perhaps, 
be  effected  in  a  flask,  provided  with  a  wide  funnel-tube 
for  the  addition  of  the  chlorate,  and  a  delivery-tube 
through  which  the  carbonic  acid  formed  could  be  led  into 
baryta-water  or  some  other  substance  fit  to  absorb  that 
gas.  Upon  this  point,  however,  I  have  as  yet  made  no 
experiments. 

May,  1869. 

Assay  of  Sulphur  in  Iron  Pyrites.  By  A.  H.  Pearson. 

The  proportion  of  sulphur  in  iron  pyrites  (“  sulphur- 
ore  ”)  may  be  readily  and  accurately  estimated  as  fol¬ 
lows : — Weigh  out  1  grm.  or  less  of  the  powdered  ore, 
place  the  powder  in  a  porcelain  dish,  together  with  a 
small  quantity  of  chlorate  of  potassium,  pour  upon  it 
some  50  c.c.  of  pure  nitric  acid  of  390  B.,  and  cover  the 
mixture  with  an  inverted  glass  funnel  with  bent  stem. 
Set  the  dish  upon  a  water-bath,  and  heat  the  water  to 
boiling.  From  time  to  time  throw  crystals  of  chlorate  of 
potassium  into  the  hot  acid.  By  adding  rather  large 
crystals  of  the  chlorate  at  frequent  intervals,  it  is  easy  to 
oxidise  the  whole  of  the  sulphide  in  half  an  hour  ;  but, 
since  the  solution  obtained  in  that  case  is  highly  charged 
with  saline  matter,  it  will  usually  be  found  more  ad¬ 
vantageous  to  use  less  of  the  chlorate  of  potassium,  and 
to  allow  a  somewhat  longer  time  for  the  process  of  oxida¬ 
tion. 

When  all  the  sulphur  has  been  oxidised,  rinse  the 
funnel  with  water,  and  remove  it  from  the  dish.  Evapo¬ 
rate  the  liquid  to  a  small  bulk,  then  add  to  it  a  little 
concentrated  chlorhydric  acid,  and  again  evaporate  to 
absolute  dryness,  in  order  to  render  silicic  acid  insoluble. 
Moisten  the  residue  with  concentrated  chlorhydric  acid, 
mix  it  with  water,  and  filter  to  separate  silicic  acid  and 
gangue. 

To  the  filtrate  from  the  silicic  acid  add  a  quantity  of 
solid  tartaric  acid,  about  as  large  as  that  of  the  pyrites 
originally  taken  ;  heat  the  liquid  almost  to  boiling,  and 
add  to  it  an  excess  of  chloride  of  barium,  to  precipitate 
the  sulphuric  acid.  After  the  sulphate  of  barium  has 
been  allowed  to  subside,  wash  it  thoroughly  by  decanta- 
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tion,  first  with  hot  water,  and  afterward  with  a  dilute 
solution  of  acetate  of  ammonium  ;  the  latter  may  be  pre¬ 
pared  at  the  moment  of  use,  by  mixing  ammonia-water 
and  acetic  acid.  The  purpose  of  the  acetate  of  ammo¬ 
nium  is  to  dissolve  any  nitrate  of  barium  which  may 
adhere  to  the  sulphate  ;  that  of  the  tartaric  acid  is  to 
prevent  the  precipitation  of  iron  compounds  together 
with  the  sulphate  of  barium.  In  an  experiment  where 
07  grm.  of  pyrites  was  oxidised  with  chlorate  of  potas¬ 
sium  and  nitric  acid,  and  the  filtrate  from  silica  was 
acidulated  with  chlorhydric  acid  without  the  addition  of 
tartaric  acid,  there  was  thrown  down,  on  the  addition  of 
chloride  of  barium,  a  bright  yellow  precipitate,  which 
became  darker-coloured  when  the  solution  was  boiled. 
It  was  not  only  found  to  be  impossible  to  wash  out  the 
iron  with  which  this  precipitate  was  contaminated,  but 
the  consistency  of  the  precipitate  was  such  that  it  was  a 
difficult  matter  even  to  wash  away  the  saline  liquor  in 
which  the  precipitate  was  formed. 

In  another  experiment,  the  attempt  was  made  to  remove 
the  iron  from  the  filtrate  from  silica,  before  adding  the 
barium-salt  to  throw  down  the  sulphuric  acid ;  but  in  that 
case  a  considerable  portion  of  the  sulphuric  acid  was 
dragged  down  as  sulphate  of  potassium  by  the  iron  pre¬ 
cipitate,  and  so  lost.  The  precipitation  of  the  iron  was 
effected,  in  this  experiment,  by  adding  an  excess  of 
ammonia-water  to  the  acidulated  filtrate  from  silica,  and 
washing  the  precipitate  for  a  long  time  by  decantation 
with  boiling  water.  To  prove  that  the  iron  precipitate 
really  retained  sulphuric  acid,  a  quantity  of  the  precipitate 
was  dried,  ignited,  and  powdered,  and  the  powder  boiled 
with  water.  The  clear  liquid  thus  obtained  was  acidu¬ 
lated  with  chlorhydric  acid,  and  tested  with  chloride  of 
barium.  An  abundant  precipitate  of  sulphate  of  barium 
was  at  once  thrown  down. 

After  the  sulphur  of  the  pyrites  has  been  determined 
by  precipitating  it  from  a  tartaric-acid  solution,  as  above 
described,  the  iron  might  perhaps  be  estimated  in  the 
filtrate,  by  one  of  the  new  methods  of  titration  with 
hyposulphite  of  sodium.  I  have  made  no  experiments 
with  the  hyposulphite,  but  have  failed  completely  in 
several  attempts  to  determine  the  iron  as  a  sulphide  by 
precipitating  with  sulphide  of  sodium,  as  directed  by 
Fresenius.  I  found  it  impossible  to  wash  the  sticky, 
slimy  mass  of  sulphide  of  iron.  It  is  not  easy,  on  the 
other  hand,  to  destroy  the  tartaric  acid  by  igniting  the 
dried  filtrate  from  sulphate  of  barium  in  a  muffle  ;  for,  on 
evaporating  this  solution,  the  saline  matters  with  which 
it  is  charged  continually  creep  over  the  edges  of  the  dish. 

November,  1868. 

Assay  of  Copper  Pyrites.  By  F.  P.  Pearson. 

The  following  method  of  treating  copper  pyrites  has 
been  found  more  advantageous  than  the  ordinary  process 
of  oxidising  the  mineral  with  aqua  regia,  and  subse¬ 
quently  evaporating  the  solution  repeatedly  with  chlor¬ 
hydric  acid,  or  with  sulphuric  acid,  to  expel  the  last  traces 
of  nitric  acid  : — 

Place  a  weighed  quantity  of  the  powdered  mineral, 
together  with  some  chlorate  of  potassium,  in  a  porcelain 
dish.  (Five  grms.  of  a  variety  of  pyrites  containing  about  18 
per  cent  of  copper  was  found  to  be  enough  for  one  analysis ; 
and  a  quantity  of  chlorate  of  potassium  equal  to  a  small 
tea-spoonful  was  added  to  the  ore).  Invert  a  small  glass 
funnel  with  bent  stem  in  the  dish  above  the  pyrites,  and  pour 
upon  the  latter  rather  more  ordinary  strong  nitric  acid  than 
would  be  sufficient  to  completely  cover  the  powder.  Place 
the  dish  upon  a  water-bath,  and,  from  time  to  time,  throw 
into  it  small  quantities  of  chlorate  of  potassium.  The 
doses  of  the  chlorate  must  be  repeated  at  frequent 
intervals,  until  free  sulphur  can  no  longer  be  seen  in  the 
dish.  If  need  be,  add  nitric  acid,  also,  from  time  to  time, 
to  replace  that  lost  by  evaporation. 

As  a  general  rule,  it  is  safer  and  more  convenient  to 
heat  the  mixture  on  a  water-bath  than  upon  sand, 
though  I  find  that  the  oxidation  of  sulphur  can  be  effected 
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more  easily  and  quickly  when  the  mixture  of  nitric  acid 
and  chlorate  is  heated  to  adtual  boiling  than  at  the  tem¬ 
perature  obtainable  by  means  of  a  water-bath.  When 
the  last  particles  of  sulphur  have  been  destroyed,  remove 
the  inverted  funnel  from  the  dish,  rinse  it  with  water,  and 
colled  the  rinsings  in  a  beaker  by  themselves.  Allow  the 
liquid  in  the  evaporating-dish  to  become  cold,  pour  upon 
it  a  quantity  of  ordinary  strong  chlorhydric  acid  rather 
larger  than  the  quantity  of  nitric  acid  taken  at  first, 
evaporate  the  mixed  solution  to  dryness,  and  heat  the  dry 
residue  to  render  silica  insoluble,  in  case  any  silica  be 
present. 

Pour  water  upon  the  cold  residue,  and,  without  filtering 
the  liquor,  wash  the  contents  of  the  dish  into  the  beaker 
which  contains  the  rinsings  of  the  funnel.  Heat  the 
liquid  in  the  beaker  nearly  to  boiling,  add  to  it  about 
25  c.c.  of  a  strong  aqueous  solution  of  ferrous  sulphate 
slightly  acidulated  with  sulphuric  acid,  and  keep  the 
mixture  at  a  temperature  near  boiling  during  four  or  five 
minutes,  in  order  to  destroy  the  small  quantity  of  nitric 
acid  which  has  escaped  decomposition  in  spite  of  the 
evaporation  with  chlorhydric  acid. 

The  ferrous  salt  seldom  or  never  adts  instantaneously, 
but  the  reducing-a&ion  proceeds  rapidly  and  perfectly 
satisfactorily  when  once  begun.  If  need  be,  add  more  of 
the  ferrous  solution,  little  by  little,  until  the  entire  con¬ 
tents  of  the  beaker  become  dark-coloured  or  almost  black 
and  no  more  gas  is  disengaged. 

In  order  to  be  sure  that  all  the  nitric  acid  has  been 
reduced,  it  is  well  enough,  after  the  mixture  of  liquid  and 
solution  of  ferrous  sulphate  has  been  duly  heated,  to 
place  a  drop  of  the  mixture  upon  porcelain,  and  test  it 
with  ferricyanide  of  potassium.  In  general,  however,  the 
colouration  of  the  liquor  in  the  beaker,  due  to  the  forma¬ 
tion  of  nitrous  or  hyponitric  acid,  will  be  a  sufficient 
indication  that  the  copperas  has  done  its  work.  The 
nitrous  fumes  quickly  disappear  from  the  liquid  at  a 
subsequent  stage  of  operations  when  metallic  iron  is 
immersed  in  the  solution. 

When  enough  of  the  ferrous  sulphate  has  been  added, 
filter  the  mixed  solution  into  a  wide  beaker,  precipitate 
the  copper,  in  the  metallic  state,  upon  a  sheet  of  iron  in 
the  usual  way,  and  ignite  the  copper,  in  a  porcelain 
crucible,  in  a  current  of  hydrogen,  before  weighing  it. 

By  means  of  the  ferrous  salt,  the  last  traces  of  nitric 
acid  may  be  got  rid  of  far  more  quickly,  conveniently, 
and  certainly,  than  by  the  old  system  of  evaporating  the 
pyrites-solution  with  several  successive  portions  of  chlor¬ 
hydric  acid.  By  treating  the  pyrites  with  chlorate  of 
potassium  and  nitric  acid,  it  is  easy  to  oxidise  and  dissolve 
every  particle  of  the  sulphur  in  the  mineral,  so  that  no 
portion  of  the  latter  can  escape  decomposition  by  becoming 
enveloped  in  free  sulphur.  When  aqua  regia  is  used,  on 
the  other  hand,  or  a  mixture  of  chlorate  of  potassium  and 
chlorhydric  acid,  a  certain  proportion  of  sulphur  almost 
invariably  remains  undissolved,  and  might  easily  enclose 
portions  of  the  mineral,  so  as  to  protect  them  from  the 
solvent  adtion  of  the  acids. 

The  method  of  oxidation  above  described  can  manifestly 
be  employed  with  advantage  for  dissolving  many  other 
sulphuretted  ores  besides  copper  pyrites. 

January,  i86g. 

Estimation  of  Sulphur  in  Sulphide  of  Mercury.  By 
E.  W.  Bowditch. 

In  order  to  contrast  the  adtion  of  the  mixed  nitric  acid 
and  chlorate  of  potassium  with  that  of  the  mixture  of 
chlorhydric  acid  and  chlorate  of  potassium  ordinarily 
employed  by  chemists  as  an  oxidising  agent,  a  series  of 
comparative  experiments  were  made  upon  commercial 
vermillion. 

Eight  portions  of  the  vermillion  were  operated  upon,  in 
succession,  as  follows : — In  each  instance,  about  0-5  or 
o’6  grm.  of  the  vermillion  was  placed  in  a  small  glass 
flask,  set  in  an  inclined  position  upon  a  wire-gauze  sup¬ 
port  above  a  lamp.  A  quantity  of  nitric  acid  of  390  B.,  or 


of  concentrated  chlorhydric  acid,  as  the  case  might  be, 
was  poured  into  the  flask  ;  a  small  quantity  of  chlorate  of 
potassium  was  added,  and  the  mixture  heated.  From 
time  to  time,  small  bits  of  chlorate  of  potassium  were 
thrown  into  the  flask,  the  contents  of  which  were  main¬ 
tained  near  the  boiling-point  until  all  the  sulphur,  or  as 
much  of  it  as  possible,  had  dissolved. 

In  every  instance  where  nitric  acid  was  employed,  the 
vermillion  was,  in  a  short  time,  oxidised  and  dissolved  so 
completely  that  no  trace  of  free  sulphur  could  be  seen  in 
the  liquor.  But,  when  chlorhydric  acid  was  used  to  de¬ 
compose  the  chlorate,  there  remained,  invariably,  floating 
upon  the  liquid,  one  or  more  yellow  globules  of  undis¬ 
solved  sulphur,  varying  in  size  from  that  of  a  pin’s  head 
to  a  flax-seed.  These  floating  globules  could  not  be 
destroyed  by  any  practicable  amounts  of  the  chlorate  and 
acid  ;  in  faCt,  it  may  be  said  to  be  impossible  to  destroy 
such  globules  with  these  reagents. 

Whenever  chlorhydric  acid  was  used,  therefore,  to 
decompose  the  vermillion,  the  solution  obtained  had  to  be 
filtered,  to  separate  the  free  sulphur,  before  the  sulphuric 
acid  in  the  solution  could  be  precipitated  as  sulphate  of 
barium.  The  presence  of  free  sulphur  is  objectionable, 
not  only  because  time  is  lost  in  collecting,  washing, 
drying,  and  weighing  it,  but  also  on  account  of  its  liability 
to  enclose  and  conceal  particles  of  the  substance  to  be 
analysed,  which  would  be  dissolved  by  the  acid  if  the 
latter  were  able  to  aCt  upon  them.  The  determination  of 
sulphur  may  thus  be  rendered  incorreCt  by  weighing  the 
undissolved  substances  with  the  sulphur. 

When  nitric  acid  was  used  with  the  chlorate,  it  hap¬ 
pened  sometimes,  when  the  proportion  of  nitric  acid  was 
small,  that  a  considerable  quantity  of  saline  matter  crys¬ 
tallised  in  the  flask  ;  it  was  found,  however,  that  enough 
water  to  re-dissolve  this  precipitate  might  be  added  to 
the  mixture,  without  impairing  to  any  material  extent  the 
oxidising  power  of  the  chlorate  subsequently  added.  The 
acid  liquor  resulting  from  the  aCtion  of  nitric  acid  and 
chlorate  of  potassium  upon  the  vermillion  was  evaporated 
to  dryness  on  a  water-bath,  and  the  residue  treated  with 
strong  chlorhydric  acid,  in  order  to  destroy  most  of  the 
nitric  acid  before  proceeding  to  precipitate  the  sulphuric 
acid  with  chloride  of  barium.  Before  adding  the  chlor¬ 
hydric  acid  to  the  residue,  the  latter  must  be  allowed  to 
become  perfectly  cold,  lest  the  mixture  froth  violently, 
and  portions  of  it  be  thrown  out  of  the  flask.  After  the 
acid  has  once  been  added,  however,  the  mixture  may  be 
heated  gently  without  risk  of  loss. 

No  matter  whether  chlorhydric  or  nitric  acid  is  em¬ 
ployed  with  the  chlorate,  the  solution  must  at  last  be 
largely  diluted  with  water  before  adding  the  chloride  of 
barium. 

In  my  experiments,  nothing  but  hot  water  was  employed 
to  wash  the  sulphate  of  barium.  Naturally  enough,-  it  was 
more  difficult  to  wash,  in  this  way,  the  precipitates  ob¬ 
tained  from  solutions  contaminated  with  nitric  acid  than 
those  from  the  solutions  which  contained  only  chlorhydric 
acid  ;  but,  in  spite  of  this  disadvantage,  and  of  the  long 
time  required  to  wash  out  the  last  traces  of  nitrate  of 
barium,  I  have  always  found  that  a  sulphur  determination 
made  by  the  nitric-acid  process  requires  much  less  time 
for  its  completion  than  one  made  by  the  old  way  with 
chlorhydric  acid. 

In  a  final  trial,  made  expressly  for  the  purpose  of  testing 
this  point,  the  precise  times  consumed  in  making  each 
experiment  were  carefully  noted.  Two  portions  of  the 
vermillion  were  weighed  out  into  flasks,  and  treated,  one 
with  chlorhydric  acid  and  chlorate  of  potassium,  and  the 
other  with  nitric  acid  and  the  chlorate.  The  portion 
treated  with  chlorhydric  acid  weighed  0-5695  grm.,  and 
the  other  0-519  grm.  The  flask  containing  the  sample 
treated  with  chlorhydric  acid  was  taken  from  the  fire  a 
few  minutes  before  the  last  traces  of  sulphur  in  the  nitric- 
acid  flask  had  been  destroyed,  and  the  separation  of  the 
undissolved  sulphur  was  proceeded  with  as  rapidly  as 
I  possible  ;  but,  in  the  end,  it  was  found  that  eleven  hours 
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and  three-quarters  were  required  to  complete  the  deter¬ 
mination  of  sulphur  in  the  portion  of  Vermillion  treated  with 
chlorhydric  acid,  while  the  estimation  of  sulphur  in  the 
other  portion,  treated  with  nitric  acid,  was  finished  in 
nine  and  a  half  hours.  14*32  per  cent  of  sulphur  was 
found  in  the  portion  treated  with  nitric  acid,  and  14*25  per 
cent  in  the  portion  treated  with  chlorhydric  acid,  instead 
the  13*79  per  cent  required  by  theory. 

February,  1868. 

Estimation  of  Chromium  as  Chromate  of  Barium.  By 

A.  H.  Pearson. 

As  Professor  Storer  has  shown,*  chromic  oxide  is 
quickly  changed  to  chromic  acid  when  boiled  with  a 
mixture  of  concentrated  nitric  acid  and  chlorate  of  potas¬ 
sium.  All  the  chromium  in  £  grm.  of  hydrate  of  chromium, 
or  of  any  of  the  ordinary  chrome  salts,  can  in  this  way 
be  converted  into  chromic  acid  in  a  few  moments  ;  and 
even  compounds  as  refradtory  as  chrome-iron  ore,  or  oxide 
of  chromium  which  has  been  strongly  ignited,  can  be 
oxidised  in  less  time  than  would  be  required  to  complete 
their  oxidation  by  the  process  of  fusion  ordinarily  em¬ 
ployed. 

As  will  appear  from  the  experiments  which  follow,  the 
chromic  acid  thus  formed  in  the  wet  way  can  be  readily 
and  accurately  estimated  in  the  form  of  chromate  of 
barium,  if  care  be  taken  to  wash  the  precipitated  chromate 
with  acetate  of  ammonium,  or  some  other  saline  solution 
in  which  chromate  of  barium  is  insoluble. 

1.  A  quantity  of  anhydrous  chromic  oxide  was  prepared, 
by  heating  bichromate  of  potassium  with  an  excess  of 
strong  chlorhydric  acid  until  chlorine  ceased  to  be  evolved, 
saturating  the  acid  liquor  with  ammonia-water,  washing 
and  drying  the  precipitated  hydrate,  and  finally  igniting  it 
intensely  in  a  platinum  crucible  over  a  blast-lamp. 

0*102  grm.  of  this  anhydrous  oxide  was  placed  in  an 
evaporating-dish,  together  with  a  quantity  of  nitric  acid 
and  some  chlorate  of  potassium,  and  covered  with  an 
inverted  funnel  with  a  bent  stem.  The  acid  was  heated, 
and  fragments  of  chlorate  of  potassium  were  added  to  it 
from  time  to  time,  until  the  chromic  oxide  had  completely 
disappeared.  This  result  was  attained  in  the  course  of 
half  an  hour. 

The  acid  solution  was  diluted  with  water,  then  neutral¬ 
ised  with  ammonia,  and  the  ammoniacal  solution  in  its 
turn  treated  with  enough  acetic  acid  to  make  it  slightly 
acid.  After  the  acidulated  solution  has  become  cold,  a 
solution  of  chloride  of  barium  was  added  to  it  in  slight 
excess,  and  the  mixture  was  left  at  rest  for  ten  or  twelve 
hours.  The  precipitated  chromate  of  barium  was  washed 
by  decantation  with  a  cold  solution  of  acetate  of  am¬ 
monium,  then  collected  on  a  filter,  rinsed  with  water, 
dried,  heated  in  a  crucible  to  expel  the  last  traces  of 
water  and  of  the  ammonium-salt,  and  weighed. 

The  amount  of  chromate  of  barium  obtained  in  this 
experiment  was  equal  to  0*336  grm.,  which  is  equivalent 
to  68*31  per  cent  of  chromium,  instead  of  68*62  per  cent  as 
required  by  theory. 

The  precipitate  of  chromate  of  barium  must  be  allowed 
to  stand  for  some  time  before  filtering,  lest  it  pass  through 
the  pores  of  the  filter,  and  render  the  filtrate  cloudy. 

The  acetate  of  ammonium  employed  for  washing  serves 
to  dissolve  any  nitrate  of  barium  or  chloride  of  barium 
which  may  have  been  precipitated  with  the  chromate  ;  it 
has  the  further  advantage  of  dissolving  less  of  the  chro¬ 
mate  of  barium  than  pure  water  would. 

2.  A  quantity  of  hydrate  of  chromium,  precipitated 
from  a  solution  of  reduced  bichromate  of  potassium,  as 
in  the  previous  experiment,  was  dried  at  1150,  and  the 
proportion  of  water  retained  by  the  dried  hydrate  was 
determined  once  for  all  by  ignition. 

o*n  grm.  of  this  dried  hydrate,  equal  to  0*0688  of  the 
anhydrous  oxide,  was  then  treated  with  nitric  acid  and 
chlorate  of  potassium,  as  in  experiment  1.  It  was  found 
that  the  oxidation  was  completed  as  soon  as  the  acid 
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became  hot  enough  to  decompose  the  chlorate.  Less 
than  five  minutes  were  sufficient,  in  this  instance,  for  the 
complete  conversion  of  the  chromium  to  chromic  acid. 

The  chromate  of  barium  obtained  weighed  0*2286  grm., 
equivalent  to  68*65  per  cent  of  chromium  in  the  oxide 
taken,  instead  of  the  theoretical  68*62  per  cent. 

3.  0*113  grm.  of  the  dried  hydrate,  containing  0*0707 
grm.  of  the  anhydrous  oxide  of  chromium,  was  mixed 
with  a  quantity  of  nitrate  of  magnesium  (prepared  by  dis¬ 
solving  carbonate  of  magnesium  in  nitric  acid),  before 
the  treatment  with  nitric  acid  and  chlorate  of  potassium. 
0*2346  grm.  of  chromate  of  barium  was  obtained  ;  in  other 
words,  68*6o  per  cent  of  chromium,  instead  of  the  68*62 
per  cent  required  by  theory. 

4.  0*114  grm.  of  the  dried  hydrate  of  chromium,  con¬ 
taining  0*0713  grm.  of  the  anhydrous  oxide,  was  mixed 
with  nitrate  of  aluminum  (prepared  by  dissolving  hydrate 
of  aluminum  in  nitric  acid),  before  the  treatment  with 
chlorate  of  potassium.  0*2356  grm.  of  chromate  of 
barium  was  obtained  ;  that  is  to  say,  68*31  per  cent  of 
chromium,  instead  of  68*62  per  cent. 

5.  A  small  quantity  of  chrome-iron  ore  was  ground  to 
very  fine  powder,  and  treated,  in  a  dish,  with  nitric  acid 
and  chlorate  of  potassium,  as  above  described.  At  the 
end  of  half  an  hour,  that  portion  of  the  ore  which  still 
remained  undissolved  was  washed  with  water,  dried, 
fused  with  a  mixture  of  carbonate  of  sodium  and  nitrate 
of  potassium,  and  the  fused  mass  boiled  with  water;  but 
the  solution  thus  obtained  gave  no  reaction  for  chromium 
when  tested  for  that  substance. 

It  appears,  from  the  foregoing  experiments,  that  chro¬ 
mium  can  be  readily  estimated  in  this  way  in  presence  of 
aluminum  and  magnesium.  The  process  can  doubtless 
be  employed  also  for  separating  chromium  from  iron, 
cobalt,  nickel,  and  zinc.  As  a  matter  of  course,  special 
care  must  always  be  taken  to  employ  reagents  which  are 
absolutely  free  from  any  contamination  of  sulphuric  acid. 

April,  1869. 


On  the  Use  of  Chromate  of  Barium  in  Quantitative  Analysis. 
By  R.  H.  Richards. 


A  sample  of  pure  bichromate  of  potassium,  examined 
simultaneously  by  three  of  the  students  in  the  Institute’s 
laboratory,  for  the  purpose  of  determining  the  percentage 
of  chromium  by  precipitating  that  element  in  the  form  of 
chromate  of  barium,  gave  the  following  discordant  results 
(the  method  of  analysis  was  similar  to  that  described 


below) : — 

Name  of 
experimenter. 


Grms.  of  Grms.  of 
Ka0,2Cr03  BaO,Cr03 
taken.  found. 


Percentage 
of  chromium. 


Found. 


Theory. 


N.  F.  Merrill  ..  0*516  ..  0*8640  ..  34*67  ..  35*56 

F.  P.  Pearson  ..  0*500  ..  0*8788  ..  36*38  ..  ,, 

C.  E.  Avery  ..  —  ..  — -  ..  36*31  ..  ,, 

,,  . .  —  . .  •  •  36  24  « •  >> 


At  the  suggestion  of  Professor  Storer,  I  have  examined 
other  portions  of  the  same  sample  of  bichromate  of 
potassium,  with  the  view  of  discovering,  if  possible,  the 
sources  of  error  which  vitiated  the  foregoing  analyses. 

A  quantity  of  the  bichromate  was  heated  until  it  fused, 
the  cold  mass  powdered  and  several  portions  of  it,  weighing 
from  one  to  two  grms.  each,  were  taken  for  analysis. 
Each  of  the  weighed  quantities  of  bichromate  was 
dissolved  in  distilled  water;  the  solution  was  heated 
nearly  to  boiling,  and  a  lump  of  acetate  of  sodium  twice 
the  volume  of  the  bichromate  of  potassium  taken  was 
thrown  into  the  hot  liquor.  Acetic  acid  was  then  added 
to  strongly  acid  rea&ion,  and  afterwards  a  solution  of 
chloride  of  barium,  with  occasional  stirring,  until  no 
more  precipitate  was  formed  on  the  further  addition  of 
chloride  of  barium  and  until  the  supernatant  fluid  became 
absolutely  colourless.  It  is  easy  to  hit  this  point  in  a  hot 
solution  but  not  so  easy  when  the  liquid  is  cold. 

After  the  precipitate  had  been  allowed  to  stand  for 
some  time,  the  clear  liquid  above  it  was  decanted  into  a 
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filter.  The  precipitate  was  then  washed  with  cold  water, 
first  by  decantation  in  the  beaker  and  afterwards  upon  the 
filter.  The  filtrate  proper,  that  is  to  say,  the  clear  liquor 
decanted  from  the  precipitate,  was  in  every  instance 
colourless.  It  gave  a  white  residue  when  evaporated  on 
platinum  foil  and  no  precipitate  when  tested  with  acetate 
of  lead.  But  all  the  subsequent  liquors  obtained  by 
decantation  and  washing  came  through  the  filter  distinctly 
yellow-coloured.  They  gave  yellow  residues  when 
evaporated  upon  foil  and  bright  yellow  precipitates  when 
tested  with  acetate  of  lead.  It  was,  consequently,  no 
easy  matter  to  determine  when  to  stop  washing.  The 
precipitates  were,  in  faCt,  put  aside  to  dry  as  soon  as  there 
was  any  reason  to  suppose  that  the  saline  mother-liquor 
had  all  been  washed  out  from  them. 

In  the  second  of  the  following  experiments  the  chromate 
of  barium  was  weighed  upon  a  tared  filter,  as  was  the 
case  also  in  the  experiments  cited  above,  but  in  Nos.  1,  3, 
and  4,  the  dry  precipitate  was  ignited  gently  in  a 
porcelain  crucible  before  weighing. 


No.  of  the 

Grms.  of 

Grms.  of 

Percentage 

experiment. 

K02,2Cr03 

BaO,Cr03 

of  chromium 

Theory. 

taken. 

found. 

found. 

I. 

1-0095 

1-7301 

35’47' 

2. 

1-0175 

1*8444 

37-53 

35-56 

3- 

i-5456 

2*7541 

3774 

4* 

1-5020 

2-5696 

35-49  J 

Experiments  3  and  4  were  carried  out  side  by  side,  and 
every  effort  made  to  treat  them  exaCtly  alike. 

From  the  appearance  and  behaviour  of  the  wash-water, 
as  above  described,  it  appears  that  chromate  of  barium  is 
somewhat  soluble  in  pure  water,  but  is  insoluble  in 
tolerably  strong  saline  solutions,  even  in  the  presence  of 
acetic  acid.  This  observation  agrees  in  the  main  with  a 
statement*  in  Professor  Storer’s  “  Dictionary  of  Solu¬ 
bilities  ”  to  the  effeCt  that  “  chromate  of  baryta  is  very 
slightly  soluble  in  water,  and  even  insoluble  when  other 
salts  are  present  in  solution.” 

On  the  other  hand,  the  excess  of  precipitate  found  in 
experiments  2  and  3,  would  go  to  show  that  chloride  of 
barium  is  liable  to  be  dragged  down  by  chromate  of 
barium  in  the  same  way  that  it  is  apt  to  go  down  with 
sulphate  of  barium.  It  would  appear,  therefore,  that  some 
saline  solution,  competent  to  dissolve  chloride  and  nitrate 
of  barium,  should  be  used  instead  of  water  for  washing 
chromate  of  barium.  [P.S. — In  accordance  with  this 
view  Mr.  A.  H.  Pearson  has  recently  employed  a  solution 
of  acetate  of  ammonium,  with  the  best  results,  for  washing 
both  the  chromate  and  the  sulphate  of  barium.] — A  merican 
Journal  of  Science ,  vol.  xlviii.,  No.  143. 
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Professor  Williamson,  F.R.S.,  President,  in  the  Chair. 


T.  Patchett  was  elected  a  Fellow. 

Professor  Roscoe,  F.R.S.,  delivered  a  leCture  “  On 
Vanadium .” 

This  metal  was  discovered  in  1830,  by  Sefstrom,  in  the 
celebrated  Swedish  bar-iron  made  from  the  Taberg  ore. 
Sefstrom  ascertained  some  of  the  most  peculiar  characters 
of  this  substance,  proved  it  to  be  a  new  element,  and  pre¬ 
pared  some  of  its  compounds  in  the  pure  state.  The  re¬ 
actions  by  which  vanadium  can  be  separated  and  distin- 
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guished  from  all  the  other  elements  are  : — (1)  The  forma¬ 
tion  of  a  soluble  sodium  vanadate  when  the  vanadium 
compounds  are  fused  with  sodium  carbonate  ;  (2)  the 
formation  of  an  insoluble  ammonium  vanadate  when  sal 
ammoniac  is  added  to  the  solution  of  a  soluble  vanadate  ; 
(3)  the  production  of  a  splendid  blue  solution  when  this 
ammonium  salt,  dissolved  in  hydrochloric  acid,  is  warmed 
with  reducing  agents,  such  as  oxalic  acid. 

Sefstrom,  not  having  leisure  to  prosecute  the  full  ex¬ 
amination  of  the  properties  of  the  new  metal,  handed  over 
his  preparations  to  Berzelius  ;  and  it  is  to  the  investiga¬ 
tions  of  the  great  Swede  that  we  owe  almost  all  our 
acquaintance  with  the  chemistry  of  vanadium. 

Since  Berzelius’s  time,  vanadium  has  been  discovered 
in  many  minerals,  of  which  a  lead  ore  containing  lead 
vanadate,  and  called  by  the  mineralogists,  vanadinite,  is 
the  most  important. 

In  1865,  Professor  Roscoe  came  into  possession  of  a 
plentiful  source  of  vanadium,  in  a  by-produCt  obtained  in 
the  preparation  of  cobalt  from  the  copper-bearing  beds  of 
the  lower  Keuper  Sandstone  of  the  Trias,  at  Alderley 
Edge,  in  Cheshire.  Following,  in  the  main,  the  process 
of  preparation  adopted  by  Sefstrom,  Professor  Roscoe 
obtained,  from  the  above-mentioned  source,  several  pounds 
of  pure  ammonium  vanadate,  from  which  all  the  other 
compounds  of  vanadium  can  be  prepared. 

What,  now,  were  the  conclusions  to  which  Berzelius 
arrived,  from  his  experiments  concerning  the  constitution 
of  the  vanadium  compounds  ?  He  assigned  to  its  three 
oxides  the  formulas  VO,  V02,  and  V03,  whilst  the  chloride 
was  represented  by  VC13.  The  atomic  weight  of  the 
metal  he  found  to  be  V  =  68-5. 

Some  years  afterwards,  Rammelsberg  observed  that 
vanadinite,  adouble  salt  of  lead-vanadate  and  lead  chloride, 
is  isomorphous  with  apatite  and  with  mimitesite,  the  former 
containing  phosphoric,  the  latter  arsenic  acid.  This 
crystallographic  analogy  would  lead  us  to  conclude  that  the 
oxide  of  vanadium  in  the  vanadinite  has  the  formula  V203, 
agreeing  with  the  corresponding  oxides  of  phosphorus 
and  arsenic,  P205  and  As205  ;  but  the  unyielding  chemical 
faCts  of  Berzelius  compel  us  to  view  the  oxide  in  question 
as  V03.  It  was,  then,  evident  that  here  was  either  an 
exception  to  the  law  of  isomorphism,  or  else  Berzelius’s 
views  were  erroneous. 

Professor  Roscoe,  in  order  to  endeavour  to  clear  up  this 
question,  had  carefully  repeated  Berzelius’s  experiments, 
and  he  found  them  confirmed  in  every  particular;  but, 
having  pursued  the  subject  further  than  Berzelius,  he  had 
succeeded  in  obtaining  the  key  to  the  enigma  presented 
by  the  above  anomalous  crystallographic  relations. 

The  lecturer  has  proved  that  the  substance  supposed  by 
Berzelius  to  be  vanadium,  is  not  the  metal,  but  an  oxide, 
and  that  the  true  atomic  weight  of  the  metal  is  51*3.  The 
vanadic  acid,  V03,  of  Berzelius,  hence,  becomes  V205, 
corresponding  to  P205  and  As205  ;  and  the  above- 
mentioned  isomorphism  is  fully  explained.  The  sub¬ 
oxide  of  Berzelius  is  a  tri-oxide,  V203  ;  whilst  the 
terchloride  (VC13)  of  Berzelius  is  an  oxychloride,  VOCl3, 
corresponding  to  oxychloride  of  phosphorus,  POCl3. 

Professor  Roscoe  has  succeeded  in  obtaining  bromine 
and  iodine  compounds  of  vanadium,  and  also  various 
metallic  vanadates.  Pie  went  on  with  his  leCture  by 
pointing  out  that  the  characters  of  the  vanadates  bear  out 
the  analogy  of  the  vanadic  acid  with  the  highest  oxides  of 
phosphorus  and  arsenic  ;  and  stated,  in  conclusion,  that 
vanadium,  hitherto  standing  in  no  definite  relation  to 
other  elements,  must  now  be  regarded  as  a  member  of  the 
well-known  triad  class  of  elementary  substances,  com¬ 
prising  nitrogen,  phosphorus,  boron,  arsenic,  antimony, 
and  bismuth. 

The  President,  in  proposing  a  vote  of  thanks  to  the 
ledturer,  called  attention  to  the  great  service  Professor 
Roscoe  had  rendered  to  chemical  science  by  his  success¬ 
ful  investigation  of  vanadium. 

After  the  delivery  of  this  leCture,  Professor  Hofmann, 
from  Berlin,  favoured  the  Society  with  a  few  observations 


*  Cited  from  Dumas’s  Traite  de  Chemie  appliquee  aux  Arts. 
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Manufacture  of  Sulphuric  A  cid. 


on  an  organic  body  he  had  obtained  by  treating  sulpho- 
urea  with  silver  oxide.  This  substance,  CH2N2,  is  dis¬ 
tinguished  by  its  great  tendency  to  polymerise. 

Dr.  Hofmann  further  communicated  that  a  compound 
isomeric  with  chloral  had  recently  been  discovered  by  two 
Berlin  chemists.  It  differs  from  ordinary  chloral  by  its 
much  higher  boiling  point. 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 

SOCIETY. 

Ordinary  Meeting ,  April  5th,  1870. 

J.  P.  Joule,  D.C.L.,  LL.D.,  F.R.S.,  &c.,  President,  in 

the  Chair. 

“  Description  of  a  New  Anemometer.'1'1  By  Peter  Hart. 

On  the  appearance  of  Mr.  Fletcher’s  admirable  paper 
“  On  the  Speed  of  Air  in  Flues,”  it  appeared  to  me  that 
an  anemometer  more  easily  read  and  less  costly  than  his 
was  desirable.  With  this  view  I  devised  the  present  one, 
which  may  be  broadly  described  as  a  common  U-tube 
gauge  laid  in  a  sloping  position,  so  as  to  form  the  hypo¬ 
tenuse  of  a  right-angled  triangle,  the  perpendicular  of 
which  is  the  true  reading. 

The  following  description  will  explain  its  construc¬ 
tion  : — 

It  consists  first  of  a  base  board  furnished  with  levels 
and  levelling  screws;  to  this  is  hinged  the  board  carrying 
the  U-tube,  which  may  be  called  the  sloping  base  ;  on 
this  sloping  base  is  secured  the  U-tube  furnished  with  a 
scale  and  vernier  capable  of  being  read  to  the  i-iooth 
inch.  By  means  of  a  screw  passing  through  the  sloping 
base,  and  resting  on  the  lower  base  board,  the  former  can 
be  made  to  assume  any  angle  with  the  latter,  the  angle 
being  determined  by  a  quadrant  fixed  to  the  lower  base 
board. 

By  this  arrangement  a  very  great  degree  of  accuracy  in 
reading  is  obtainable.  Thus,  in  the  present  instrument, 
the  quadrant  is  set  5  inches  distant  from  the  hinge,  and 
when  set  at  0-5  inches  on  the  quadrant,  it  gives  a  rise  of 
1  in  10  ;  consequently,  the  ether  in  the  U-tube  has  to  move 
10  inches  for  1  inch  of  vertical  rise.  The  rule  for  getting 
the  result  may  be  stated  thus  : — 

Divide  the  space  between  the  hinge  and  the  quadrant 
by  the  quadrant  elevation,  now  divide  the  movement  of 
the  ether  by  the  quotient,  and  the  product  is  the  true 
vertical  movement  nearly. 

Thus,  suppose,  as  before,  the  quadrant  elevation  to  be 
0*5  inch,  the  distance  from  hinge  to  quadrant  5‘0  inches, 
and  the  ether’s  movement  1  inch  :  then — 

“^—  =  10  and —  =  o*i  inch. 

0-5  10 

Or  again,  the  quadrant  elevation  being  o'2  inch,  the 
other  quantities  the  same  :  then — 

—  =  0*25  and  =  0-04  inch. 

0'2  1-25 

These  results,  though  not  absolutely  correct,  will,  in 
most  cases,  be  sufficiently  so  ;  but  where  rigid  accuracy 
must  be  had,  the  following  table  will  supply  the  means  : — 


Quadrant 
Elevation  in 

•Hypotenuse. 

Quadrant 
Elevation  in 

Hypotenuse. 

10  inches, 
o-i  inch 

. .  io-ooo4g 

10  inches. 
i*i  inch 

.  .  10-06035 

0-2  „ 

..  io-ooigg 

1*2  ,, 

. .  10-07174 

0-3  ,, 

. .  io-oo44g 

1’3  » 

. .  10-08414 

o’4  » 

. .  io-oo7gg 

i'4  » 

. .  10^752 

0-5  >, 

10-01248 

I*5  » 

..  10-11187 

0-6  ,, 

. .  io-oi7gg 

1*6  ,, 

..  10*12714 

07  „ 

. .  10-02447 

17  1. 

..  10-14347 

o-8  „ 

..  io-o3igg 

i*8  ,, 

..  10*16061 

°‘9  „ 

. .  io*0404g 

i‘9  »> 

..  10*17888 

1*0  „ 

. .  10*04987 

2*0  ,, 

..  io‘ 19803 

First  find  what  aliquot  part  of  10  the  quadrant  eleva¬ 
tion  was ;  find  this  in  the  quadrant  column.  Opposite 
this  will  be  found  a  number  which  is  the  hypotenuse. 
Then,  as  this  number  is  to  10,  so  is  the  number  obtained 
by  the  first  method  to  the  true  number. 

Thus,  to  take  the  first  illustration,  of  0-5  in  5  inches: 
this  is  equal  to  1  in  10.  The  hypotenuse  of  1  in  10  (see 
table)  =  lo'oqgSy.  Now,  o-i  inch  was  the  result  obtained. 
Then,  as  io,04gS7  :  10  : :  o-i  :  o-ogg55,  which  is  the  true 
vertical  rise. 

I  had  no  little  difficulty  in  my  first  efforts  to  restrain 
the  excessive  oscillations  of  the  ether  column,  owing  to 
the  almost  constant  fluctuations  of  draught  in  flues.  To 
obviate  this  the  tube  was  choked  to  a  narrower  bore  at 
the  bend.  This  proving  insufficient,  I  overcame  the 
defedt  by  the  very  simple  means  of  inserting  a  piece  of 
sponge  at  this  part. 

It  is,  perhaps,  needless  to  add  that  it  is  necessary  to 
employ  Mr.  Fletcher’s  tubes  for  insertion  into  the  flue,  and 
also  his  tables. 


CORRESPONDENCE. 


MANUFACTURE  OF  SULPHURIC  ACID. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  have  been  much  interested  in  the  discussion  on 
the  above  subject,  which  has  appeared  in  your  journal, 
but  I  think  there  is  some  want  of  precision  in  some  of 
the  statements  that  have  been  made. 

In  the  Chemical  News,  vol.  xxi.,  p.  106,  there  ap¬ 
peared  a  translated  extract  from  a  paper  of  Mr.  Hofmann’s 
containing  the  statement: — “By  this  contrivance,  it  is 
possible  to  manufacture  sulphuric  acid  with  a  consump¬ 
tion  of  only  1  lb.  of  nitric  acid  for  100  lbs.  of  sulphur 
burnt.”  My  attention  was  arrested  by  this  statement,  but 
on  enquiry  I  was  informed  by  an  excellent  German 
chemist  who  had  access  to  the  original  paper,  that  Dr. 
Hofmann  merely  claimed  to  manufacture  an  equal  product 
of  sulphuric  acid  with  one  per  cent  less  nitric  acid  than  had 
formerly  been  in  general  use.  This  would  change  the 
(  entire  aspeCt  of  the  question,  for  I  know  very  well  that 
j  British  manufacturers  profess  to  procure  an  adequate 
(  return  (say,  from  286 — 2g4  H2S04,  specific  gravity  1-846, 
from  100  of  S.)  of  acid,  while  they  vary  in  the  percentage 
of  nitrate  of  soda,  which  they  consume  in  the  process  from 
2-5  up  to  8  or  g.  The  quantity  of  nitrate  used  very  much 
depends  on  the  chamber  room,  regularity  of  working, 
supply  of  steam  and  air,  &c.,  and  on  this  account  I  am 
strongly  of  opinion  that,  valuable  as  Dr.  Hofmann’s 
suggestion  may  be  (and  I  intend  to  give  it  a  fair  trial, 
extending  over  many  weeks  unless  deterred  by  its  decided 
failure),  I  cannot  regard  it  as  more  than  a  small  item  in  a 
very  complex  question. 

From  the  few  data  given  by  Mr.  Spence,  we  may  arrive 
at  an  approximation  to  the  results  obtained  by  him  ;  and,  if 
my  calculations  are  correct,  I  think  it  will  appear  that 
Mr.  Spence  has  not  yet  attained  all  that  he  might  wish 
for.  Mr.  Spence  tells  us  that  he  requires  about  100  tons 
of  acid,  sp.  gr.  1-845,  Per  week,  and  that,  in  making  this 
quantity  of  acid,  he  expended  4  tons  2  cwts.  of  nitrate  of 
soda.  Now,  if  we  assume  that  the  production  of  acid  is 
adequate  (2g4  from  100  S.),  then  Mr.  Spence  was  using, 
before  his  late  change  in  working,  12-06  to  100  of  sulphur. 
If,  on  the  other  hand,  we  assume  that  Mr.  Spence,  in. 
common  with  many  manufacturers,  expends  only  8  per 
cent  of  nitrate  in  the  case  of  sulphur,  or  4-5  per  cent  to 
Mason’s  ore,  then  his  kilns  should  consume  51  tons  of 
sulphur,  producing  145 — 150  tons  of  acid,  sp.  gr.  1*845, 
or,  if  he  burn  pyrites,  gi  tons  of  Mason’s  ore,  giving 
125  tons  of  acid.  The  above  data  are  founded  on  the 
quantities  quoted  by  Mr.  Spence,  and  are  as  precise  as 
the  absence  of  the  absolute  weights  used  and  obtaine 
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will  permit ;  but  they  demonstrate  that  it  is  perfectly 
possible  to  obtain  an  improvement,  and  that  a  very  con¬ 
siderable  one,  if  my  calculations  respecting  Mr.  Spence’s 
working  be  corredt.  Every  manufacturer  of  oil  of  vitriol 
will  bear  out  my  experience,  which  is  this— that  the 
economical  production  of  vitriol  is  a  problem  which  every 
man  must  solve  in  a  great  part  for  himself,  and  that  it 
depends  on  a  variety  of  conditions,  not  exactly  the  same 
in  many  instances ;  but  they  may  be  classed  into  the 
chemical,  the  physical,  the  practical,  and  the  commercial. 
The  first  and  second  of  these  are  of  paramount  importance, 
and  have  not  been  sufficiently  attended  to,  or  all  might 
arrive  at  a  perfection  almost  complete;  the  latter  involve 
the  consideration  of  perfection  of  apparatus,  skilled  at¬ 
tention  to  working,  and  the  varying  conditions  which 
regulate  supply  according  to  price  and  demand.  In  con¬ 
clusion,  I  may  say  that  I  agree  with  Mr.  Gibbins  that 
there  is  much  difficulty  in  making  acid  which  has  absorbed 
nitrous  compounds  give  them  up  completely,  as  I  have 
detected  them  in  the  acid,  although  in  much  diminished 
quantity,  after  dilution,  agitation,  and  boiling. 

I  fear  I  have  trespassed  already  too  much  on  your 
valuable  space,  so  that  I  must  conclude. — I  am,  &c., 

David  Basil  Hewett,  B.A.,  T.C.D. 

Manchester,  April  25th,  1870. 


MISCELLANEOUS. 


Death  of  Dr.  Magnus,  of  Berlin. — We  learn  with 
great  regret  that  the  celebrated  physicist,  Dr.  Heinrich 
Gustav  Magnus,  of  Berlin,  died  there  on  the  4th  inst ;  the 
deceased  was  born  at  Berlin  on  the  2nd  of  May,  1802,  and 
took  the  degree  of  Ph.D.  at  Berlin  University  in  1827, 
his  inaugural  dissertation  written  in  Latin  bearing  title 
“  De  Tellurio.”  In  1834  was  appointed  Extraordinary 
Professor  o.f  Natural  Philosophy  at  Berlin  University, 
and  in  1845  became  Ordinary  Professor  for  the  same 
subject.  The  deceased  largely  contributed  to  extend  our 
knowledge  of  physical  sciences,  but  owing  to  the  great 
mass  of  his  various  contributions,  it  is  quite  impossible  to 
give  here  even  a  brief  outline  of  his  labours.  The  deceased 
was  a  member  of  several  scientific  societies  and  institutions, 
and  carried  on  a  regular  correspondence  with  the  foremost 
scientific  men  in  the  civilised  world. 

Description  of  Browning’s  Automatic  Spectro¬ 
scope. — This  instrument  is  furnished  with  a  battery  of 
six  equilateral  prisms  of  dense  flint  glass  ;  all  the  prisms 
are  joined  together  like  a  chain  by  their  respective  corners, 
the  bases  being  in  this  manner  linked  together.  This 
chain  of  prisms  is  then  bent  round  so  as  to  form  a  circle 
with  the  apices  outwards  ;  the  centre  of  the  base  of  each 
prism  is  attached  to  a  radial  rod.  All  these  rods  pass 
through  a  common  centre.  The  prism  nearest  the 
collimator,  i.e.,  the  first  prism  of  the  train,  is  a  fixture. 
The  movement  of  the  other  prisms  is  then  in  the  pro¬ 
portion  of  1,  2,  3,  4,  and  5,  the  last  or  6th  prism  moving 
five  times  the  amount  of  the  second.  All  these  motions 
are  communicated  by  the  simple  revolution  of  the  micro¬ 
meter  screw,  which  is  used  for  measuring  the  position  of 
the  lines  in  the  speCtrum,  and  the  amount  of  motion  of 
each,  and  of  the  telescope,  is  so  arranged  that  the  prisms 
are  automatically  adjusted  to  the  minimum  angle  of 
deviation  for  the  ray  under  examination.  It  is  easy  to 
test  the  efficiency  of  the  instrument  in  this  respeCl.  On 
taking  the  lens  out  of  the  eye-piece  of  the  telescope,  the 
whole  field  of  view  is  found  to  be  filled  with  the  light  of 
the  colour  of  that  portion  of  the  speCtrum  which  the 
observer  wishes  to  examine  ;  while  in  a  spectroscope  of 
the  usual  construction,  at  the  extreme  ends  of  the 
speCtrum,  just  where  the  light  is  most  required,  only  a 
lens-shaped  line  of  light  would  be  found  in  the  field  of 
view.  As  a  consequence  of  this  peculiarity,  the  violet 
and  deep  red  ends  of  the  speCtrum  are  greatly  elongated, 


or  rather  much  more  of  them  can  be  seen  than  in  an 
ordinary  spectroscope,  and  the  H  lines,  which  are 
generally  seen  only  with  difficulty,  come  out  in  a  marked 
manner. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Under  this  heading  will  he  found  an  encyclopcedic  list  of  chemical 
papers  published  abroad  during  the  past  week,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half - 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices ,  will ,  therefore,  be  equivalent  to  an  English  edition  of 
the  “  Jahresberichte." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Comptes  Rendus  des  Seances  de  V AcadeMie  des  Sciences,  April  18, 

1870. 

The  papers  and  memoirs  relating  to  chemistry  or  collateral  sciences 
in  this  number  are  : — 

Clinorhombic  Form  of  the  Red  Oxide  of  Mercury.— ‘M.  des 
Cloizeaux. — The  author  describes, at  great  length, the  crystallographical 
shape  of  this  oxide  as  obtained  by  a  peculiar,  but  not  detailed  process, 
and  incidentally  mentions,  that  the  melaconise,  from  Cornwall  (a  native 
oxide  of  copper),  is,  according  to  Mr.  Maskelyne,  the  only  other 
metallic  oxide  belonging  to  the  clinorhombic  system. 

Second  Notice  relating  to  the  Specific  Heat  of  Water  when 
near  its  Maximum  Specific  Gravity. — G.  A.  Hirn. 

Experimental  Researches  on  Gold  and  its  Compounds. — ■ 
J.  P.  Prat. — The  main  features  of  this  lengthy  paper  are  the  follow¬ 
ing  : — In  order  to  obtain  the  best  possible  solution  of  gold,  the  two 
constituents  of  the  aqua  regia,  nitro-hydrochloric  acid,  should  be  each 
diluted  with  their  own  bulk  of  water  previous  to  being  mixed  together; 
the  metal  having  been  dissolved,  of  course  heat  is  to  be  applied.  The 
previously  quite  cooled  liquid  is  neutralised  with  bicarbonate.  of 
potassa;  and,  next,  oxalic  acid  is  added,  which  causes  the  reduction 
of  the  gold  to  the  metallic  state,  but  in  .the  shape  of  a  very  finely- 
divided  powder,  which,  however,  agglutinates  by  applying  heat,  so  as 
to  become  a  spongy  mass,  which  may  readily  be  kneaded  into  shape 
by  the  fingers.  The  author  describes  the  combinations  of  gold  with 
oxygen  and  with  chlorine — to  wit,  an  intermediate,  or  olive-coloured 
oxide,  Au202;  a  binoxide,  AuOa  ;  a  protochloride,  sesquichloride,  and 
perchloride  (the  latter  a  volatile  substance).  Among  the  salient.points 
resulting  from  the  author’s  researches,  the  most  remarkable  is  that 
gold  may  be  diredtly  oxidised  and  salified  by  some  of  the  oxacids, 
and  that,  in  many  instances,  gold  behaves  with  reagents  as  other 
metals  do. 

Spedtrum  Analysis  of  a  Sun’s  Spot. — G.  Rayet. 

Variations  of  the  Index  of  Refraction  of  Water,  as  Dependent 
upon  its  Temperature. — M.  Croullebois. 

Assay  of  Silver  which  contains  Mercury.— H.  Debray. — This 
paper,  especially  interesting  to  those  who  have  daily  to  make  assays 
of  silver  by  the  moist  way,  or  Gay  Lussac’s  process,  is  not  well  suited 
for  abstraction ;  and  it,  moreover,  appears  that  the  author  is  unaware 
of  the  faCt  that,  some  fifteen  years  ago,  Prof.  G.  J.  Mulder  pointed  out 
what  is  here  brought  forward  as  something  quite  new,  in  his  work 
(published  in  the  Dutch  language)  “  On  the  Assay  of  Silver  by  the 
Moist  Way.”  The  mercury  here  alluded  to  is,  of  course,  a  compara¬ 
tively  very  small  quantity,  found  in  metallic  silver  occasionally. 

Iodhydrates  and  Chlorhydrates  of  Monobromated  Ethylen 
and  Propylen. — E.  Reboul. 

New  Researches  on  Black  Phosphorus.— M.  Blondlot. — The 
author  states  that,  after  having  given  away  all  he  had  of  black  phos¬ 
phorus  prepared  by  him  in  1866  by  Thenard’s  method,  he  set  to  work, 
some  short  time  ago,  to  prepare  a  fresh  quantity,  but  did  not  succeed 
until  he  added  some  mercury  and  heated  the  metal  along  with  it.  His 
researches  on  the  nature  of  the  pigmentum,  as  he  calls  the  black  phos¬ 
phorus,  prove  that  it  does  not  contain  even  the  least  trace.of  mercury  ; 
and  he  concludes  that  it  merely  aCts  catalytically  in  this  instance. 

Dextrine  Insoluble  in  WAter. — M.  Musculug. — It  appears,  from 
this  lengthy  paper,  that  dextrine  may  be  obtained  in  a  state  insoluble 
in  water  by  adting  upon  starch  with  either  very  strong  acetic  (glacial) 
acid  ;  or,  also,  by  modifying  the  adtion  of  sulphuric  acid  and  water  upon 
starch.  The  dextrine  separates  in  the  shape  of  rather  bulky  granules, 
which  increase  in  size  (they  are,  however,  very  small,  because  their 
diameter  varies  from  o'ooi  to  0-030  m.m.)  according  to  the  length  of 
time  they  are  left  in  the  mother  liquor,  wherein  they  are  formed  ;  these 
granules  are  insoluble  in  cold  water,  but  are  suddenly  dissolved  when 
they  are  placed  in  water  at  50°,  and  they  then  remain  soluble. 

Chloronitric  and  Bromonitric  Ethers  of  Glycerine.— L.  Henry. 
— The  author  first  observes  that  the  only  nitric  acid  compound,  as  yet 
known,  of  glycerine,  is  the  trinitrine  of  glycerine,  a  substance  of  too 
great  notoriety  under  the  misnomer  of  nitroglycerine.  The  author  next 
describes,  at  very  great  length,  the  preparation  and  properties  of— 
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Monochloro-dinitrine,  (C3H6)(N03)2C1  ;  monochloro-mononitrogly- 
cerine — 

(C3HS)C10  +  H(N03)  =  (C3H5)C1(H0)(N03); 
monochloro-dinitroglycerine — 

(C3H5)C1(H03)(N0)  +  H(N08)  =  (C3H5)C1(N03)  +  H20 ; 

dichloro-mononitrine,  (C3H6)C12(N03),  a  colouxdess  liquid,  almost  in¬ 
soluble  in  water,  but  soluble  in  alcohol  and  ether  (sp.  gr.  at  io°,  I'qbs  ; 
monochloro-dinitrine,  (C3H5)Cl(N03)a,  also  a  liquid  of  great  density 
(viz.,  1-5112  at  9°). 

Direct  Combination  of  Allylic  Compounds  with  Chloride  of 
Iodine  and  Hypochlorous  Acid.— L.  Henry. 

Formation  of  Urea  by  the  Action  of  Permanganate  of  Potassa 
on  Albumenoid  Substances. — A.  Bechamp. — The  contents  of 
this  valuable  paper  may  be  summarised  thus:— The  elimination  of 
urea  in  the  animal  body  is  the  result  of  the  oxidation  of  the  albuminous 
compounds  of  the  blood  ;  and  the  author  proves  this  by  operating  with 
permanganate  upon  pure  albuminous  substances,  freed  purposely 
from  fatty  matters  and  sugar,  and  kept  in  solution  by  means  of  a  weak 
alkali. 

Aurora  Borealis  seen  on  the  5th  of  April  last.— L.  Sonrel. — 
From  this  lengthy  paper,  we  learn  that  this  phenomenon,  already 
alluded  to  by  us  last  week,  was  visible  over  nearly  all  Europe,  and 
that,  wherever  it  was  visible,  the  magnetic  instruments  were  violently 
agitated.  The  author  enters  into  a  great  many  details  on  this  subject, 
among  which  the  most  remarkable  is  that  the  Aurora  was  accompanied, 
or  preceded,  for  a  brief  period,  by  a  very  disagreeable  smell  (the  quality 
thereof  is  not  specified),  very  perceptible,  as  well  at  Dinkelsbiihl 
(Bavaria),  as  at  Paris.  In  high  northern  latitudes,  this  phenomenon 
is  often  accompanied  by  a  peculiar,  somewhat  sulphurous,  and  rather 
oppressive,  smell. 

Poisonous  Property  of  some  of  the  Products  of  the  Phenic 
Acid  Series. — P.  Guyot. — The  accidents  caused  by  such  products  as 
coralline,  azuline,  &c.,  depend  simply  upon  the  mode  of  preparation 
employed ;  for,  if  excess  of  aniline  or  phenol  is  present,  the  material 
becomes  poisonous. 

Earthquakes  and  Volcanic  Explosions  observed  in  the  Nether¬ 
lands’  Indies  from  the  beginning  of  the  16th  century  to  the 
present  time. — L.  de  Backer. — This  paper,  or,  rather,  chronological 
enumeration  of  volcanic  eruptions,  earthquakes,  and  other  volcanic 
phenomena,  vomiting  of  mud  and  boiling  water  from  a  series  of  vol¬ 
canoes  in  the  Indian  Archipelago,  begins  with  the  year  1506,  and  comes 
down  to  our  days.  No  portion  of  the  inhabited  globe,  during  its  present 
geological  age,  has  been  the  scene  of  such  great  and  continuous  volcanic 
action  as  that  beautiful  portion  of  the  globe  here  alluded  to.  This 
paper  is  a  very  valuable  contribution  to  our  knowledge  of  the  effects 
of  volcanic  action  in  various  ways.  The  number  of  earthquakes  and 
eruptions  noticed  (viz.,  by  Europeans,  and  recorded  by  them)  from 
1506  to  1847  alone  amounts  to  141 ;  and  there  is,  as  observed  by  Dr. 
Junghun,  very  great  reason  to  suppose  that  this  number  is  50  per  cent 
too  low. 


The  American  Journal  of  Science  and  Arts ,  March,  1870. 

This  number  contains  the  following  original  papers  relating  to 
chemistry  and  collateral  sciences 

Photometric  Experiments. — Part  I.:  On  a  Simple  Form  of 
Photometer  for  Determining  the  Amount  of  Light  Reflected 
by  Metallic  Surfaces  at  Different  Incidences. — Ogden  N.  Rood. 
— Illustrated  with  woodcuts,  without  which  an  abstract  would  not  be 
understood. 

Contributions  to  the  Chemistry  of  Copper. — T.  Sterry  Hunt. — 
Reserved  for  full  reproduction. 

Silver  Mines  of  Santa  Eulalia,  State  of  Chihuahua,  Mexico. 
— James  P.  Kimball. — A  very  interesting  contribution  to  the  history 
of  silver  mining ;  also  bearing  testimony  to  the  enormous  mineral 
wealth  of  Mexico. 

Machinery  and  Processes  of  the  Industrial  Arts,  and  Appa¬ 
ratus  of  the  Exacft  Sciences. — F.  A.  P.  Barnard. — This  is  the  report 
made  by  the  author,  as  U.  S.  Commissioner  to  the  last  Paris  Indus¬ 
trial  Exhibition,  on  this  subject. 

Norite  or  Labradorite  Rock. — T.  Sterry  Hunt. 

Cause  of  the  Colour  of  the  Water  of  Lake  Leman,  Geneva, 
Switzerland. — A.  A.  Hayes. — The  author’s  concluding  words  on  this 
often  discussed  and  investigated  subject  are — “  The  negative  results 
of  chemical  analysis,  and  the  sufficiency  of  the  reflected  and  refraCted 
light  of  the  sky  which  is  over  the  water  of  Lake  Leman,  led  me  to  the 
conclusion  that  the  cause  of  the  colour  is  found  in  the  peculiar  hue  of 
the  sky,  so  transmitted  to  the  eye  by  a  colourless  water.” 

On  the  Potassio-Cobaltic  Nitrite  known  as  Fisher’s  Salt, 
and  some  Analogous  and  Related  Compounds. — S.  P.  Sadtler. 
— This  very  lengthy  treatise  is  filled  with  a  large  number  of  formulae, 
The  author’s  chief  conclusion  is  that  the  salt  alluded  to  is  essentially 
a  compound  having  the  formula  Co26N02  +  6(KNO)  +  aq. 

Meteors  of  November,  1869. — H.  A.  Newton. 


Zeitschrift  fur  Chemie  von  Beilstein,  No.  6,  1870. 

This  number  contains  the  following  original  papers: — 

On  Tetramethyl-Benzol. — P.  Jannasch  and  R.  Fittig. — After 
having  entered,  at  some  length,  into  speculative  discussions  referring 


j  Chemical  News, 
l  April  29,  1870. 


to  the  possibility  of  the  substitution  of  more  than  three  atoms  of 
nydrogen  in  benzol,  the  authors  describe,  at  great  length,  the  pro¬ 
cess  of  preparation  whereby  they  obtained  a  tetramethyl-benzol, 
C10H  14  C6H2(CH3)4,  which  substance  they  have  called  durof  because 

there  may  exist  several  modifications  of  tetramethyl-benzol.  Durol 
is  the  only  hydrocarbon  yet  known  belonging  to  the  benzol  series, 
which  is  a  solid  body  at  the  ordinary  temperature  of  the  air.  It  is 
crystalline  ;  readily  soluble  in  alcohol,  ether,  and  benzol ;  fuses  about 
8or,  and  boils  at  between  189°  and  1910;  is  specifically  lighter  than 
water  ;  and,  when  burning,  exhibits  a  very  luminous  flame.  Dinitro- 
durol,  C10H12(NO2)2=C6(NO2)2(CH8)4,  is  obtained  by  the  action  of 
very  strong  nitric  acid  upon  durol.  Dinitrodurol  is  also  a  solid,  crys¬ 
talline  body,  readily  soluble  in  ether,  less  readily  in  benzol  and  in 
boiling  alcohol,  fuses  at  205°,  and  is  sublimed  without  decomposition. 
Dibromo-durol,  C10H12Br2— C6Br2(CHs)4,  a  solid  substance,  very  diffi¬ 
cultly  soluble  in  alcohol,  fusing  at  1990,  and  sublimable  without  decom¬ 
position. 

Aceton-Sulpho  Acid. — Dr.  Bender. — The  author  prepared  this 
substance  from  dichloraceton  and  a  solution  of  neutral  sulphite  of 
potassa,  yielding  aceton-sulpho-potassa — 

c3h6so4k=ch3-co-ch2-so3k. 

By  treating  this  salt  with  dilute  sulphuric  acid,  no  sulphurous,  nor 
sulphuric  acid,  is  given  off;  but  the  aceton-sulpho  acid  was  not 
obtained  in  free  state. 

Some  of  the  Derivatives  of  the  Toluol  Series. — E.  Wroblevsky. 
— This  paper  might  almost  be  compared  to  a  catalogue.  The  author 
enumerates,  first,  isomeric  monochlor  -  methyl  -  phenetols,  viz. — 
a  methylchlor-phenetol,  a  fluid  boiling  at  about  220°  (sp.  gr.  at  19-5, 
i’i2 7) ;  j3  methylchlor-phenetol,  also  a  fluid  boiling  at  220°  (sp.  gr.,  180). 
Secondly,  isomeric  chlor-iod-toluols,  viz.— a  C7H6C1I,  a  fluid  boiling 
at  about  2420  (sp.  gr.,  at  170,  1716),  and  is  not  solidified  at  — 14° ; 
/3  C7H8C1I,  again  a  fluid  boiling  at  240°  (sp.  gr.  at  190, 1770).  Thirdly — 
Paraiod-orthobrom-toluol,  C7H8BrI;  dichlortoluidine,  C6H3Cl2.CHg  ; 
nitro-dichlortoluol,  a  fluid  exhibiting  the  smell  of  nitrobenzol,  soluble 
in  alcohol  and  ether,  and  boiling  at  2740  (sp.  gr.  at  170,  1-455). 

Isomeric  Nitro-Bromotoluols  and  Bromotoluidine. — E.  Wro¬ 
blevsky. — This  paper  is  chiefly  a  critical  review  of  the  labours  of  a 
great  many  chemists  who  have  beer,  engaged  in  researches  on  this 
subject,  and,  like  the  foregoing  paper,  is  a  catalogue  of  substances. 

On  Diethglyoxylic  Ether.— A.  Schreiber.— Of  the  substance 
here  alluded  to,  the  preparation  and  derivation  are  described  at 
great  length.  Diethglyoxylic  ether,  CH(C2H50)2COOC2H5,  is  a 
very  clear,  colourless,  strongly-refrangible  liquid  (sp.  gr.  at  180,  0-994), 
miscible  with  alcohol  and  ether  in  every  proportion  ;  diethgly¬ 
oxylic  acid  amide,  CH(C2HsO)2CONH2,  is  a  solid  substance  crystal¬ 
line,  fusing  at  76-5,  and  readily  soluble  in  water  and  alcohol. 

Conditions  of  the  Formation  of  the  Mono-Sulpho  Acids  of 
Naphthaline. — V.  Merz  and  W.  Weith. — This  paper  is  not  well 
suited  for  useful  abstraction. 


Revile  Hebdomadaire  de  Chitnie,  April  7,  1870. 

Preservation  of  Beet-Root  Leaves  for  Fodder  for  Cattle, — 
M.  Mehay. — Under  this  title,  the  author  describes,  at  great  length,  a 
method  of  preservation  of  the  leaves  alluded  to,  but  also  applicable  to 
other  leaves  of  a  similar  nature,  and  perhaps  to  grass,  which  method 
consists  mainly  in  the  following  process:— Into  avessel  of  some  2  hecto¬ 
litres’  capacity  (about  45  gallons)  are  poured  from  2  to  3  decilitres 
(each  decilitre  is  equal  to  0-176  pint,  or  6"i02  cubic  inches)  of  hydrochloric 
acid,  sp.  gr.  ri3  (that  is  to  say,  an  acid  of  38  per  cent  of  C1H  at  15-5°); 
and  next  there  is  added  to  this  acid  a  large  quantity  (how  much  is  not 
stated)  of  water.  The  fluid  is  thoroughly  mixed,  by  means  of  a  wooden 
spatula;  and  next,  50  kilos,  of  the  leaves,  yet  attached  to  the  crown 
part  of  the  root,  which  is  cut  off,  are  placed  in  this  liquid  and  thoroughly 
immersed  therein.  This  having  been  done,  the  entire  mass  is  heated 
to  the  boiling-point,  and  kept  boiling  for  10  or  15  minutes;  the  leaves 
are  taken  from  the  cauldron,  by  means  of  wooden  forks,  and  placed 
on  hurdles,  so  as  to  admit  of  the  surplus  liquid  draining  off,  after 
which  the  leaves  are  fit  to  be  preserved  in  a  manner  similar  to  that  in 
which  potatoes,  turnips,  and  the  like  are  kept,  by  being  placed  in  pits 
covered  inside  with  straw,  and  next  covered  over  with  the  soil  of  the 
garden  or  farm  ground.  We  cannot  enter  more  fully  into  this  subject, 
which  is,  however,  deserving  the  attention  of  agriculturists.  The 
author  states  that  the  acid  combines  with  the  alkaline  salts  of  the 
leaves  and  thus  forms  chlorides  of  sodium  and  potassium  ;  the  quan¬ 
tity  of  acid  is  too  small,  moreover,  to  affect  the  health  of  the  cattle. 
It  is  clear  that  either  iron  enamelled  cauldrons,  or  those  made  of 
copper,  can  only  be  used  with  open  fire  ;  where  steam  is  at  hand,  well 
made  wooden  tanks  may  serve. 

A  New  Manure. — M.  Auvillain. — The  author  treats  residues  and 
offal  of  fish,  first  boiling  the  same,  with  addition  of  i-ioth  of  the  weight 
of  the  mass  of  any  cheap  oil,  heating  up  to  from  120°  to  140°.  By 
this  means,  all  the  water  is  expelled  from  the  offal,  which  is  next 
treated  with  sulphide  of  carbon,  whereby  the  oil  naturally  contained 
in  the  fish,  as  well  as  that  which  was  added,  is  extracted,  leaving  a 
mass  quite  dry,  and  containing  from  5  to  6  per  cent  of  nitrogen  and 
from  12  to  15  per  cent  of  phosphate  of  lime. 

Production  of  Petroleum  (Paraffin  Oils)  in  the  United  States. 
— L.  Peaud. — It  appears  that  the  quantity  produced  of  the  substance 
alluded  to  is  largely  on  the  increase,  since  the  average  daily  production 
amounted,  in  1868,  to  10,863  barrels,  and  in  1869  to  13,197  barrels. 
The  stock  on  the  first  day  of  this  year  was,  in  the  States  and  Canada 
jointly,  1,238,000  barrels. 
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Chemical  Notices  from  Foreign  Sources. 


Berichte  dev  Deutschen  Chemischen  GtsellschaH  zu  Berlin ,  No.  3, 

1870. 

This  number  contains  the  following  original  papers  :— 

Preparation  of  Ethylamines  on  the  Large  Scale. — Dr.  A.  W. 
Hofmann. — This  lengthy  paper  treats  on  the  preparation  of  ethyl- 
amines,  by  applying  thereto  the  by-produdts  obtained  during  the  manu¬ 
facture  of  hydrate  of  chloral.  This  material  is  treated  in  closed 
vessels,  at  ioo°,  with  a  concentrated  alcoholic  solution  of  ammonia. 

Synthesis  of  Aromatic  Acids.— V.  Meyer. — This  paper  is  sub¬ 
divided  into  the  following  groups : — Synthesis  of  benzoic  acid  ;  syn- 
thesis  of  isophthalic  acid  ;  constitution  of  substituted  benzoic  acids. 

Contribution  to  our  Knowledge  of  the  Constitution  of  Cam¬ 
phor. — V.  Meyer. — This  very  lengthy  paper,  full  of  complicated  for¬ 
mula:,  is  not  well  suited  for  abstraction.  In  a  foot-note,  the  author 
observes  that  most  of  the  recently  published  works  on  organic  chemis¬ 
try  quote  the  melting-point  of  camphoric  acid  at  62'5,  whereas  some 
six  years  ago,  the  researches  of  MM.  Tollens  and  Fittig  proved  the 
melting-point  of  that  acid  to  be  at  about  176°;  and  the  author’s  re¬ 
searches  have  confirmed  this  particular. 

Crystallised  Hydrate  of  Soda. — O.  Hermes. — The  author  states 
that,  during  the  cold  weather  which  prevailed  at  Berlin  some  two 
months  ago,  he  had  the  opportunity  of  obtaining,  from  an  aqueous 
solution  of  caustic  soda  (sp.  gr.,  1*365),  beautiful  crystals  of  rhombo- 
prismatic  shape,  perfectly  transparent,  fusing  at  6°,  and  containing 
30*09  NaO.  The  formula  of  this  compound  is,  therefore,  NaO  +  8HO  ; 
or,  according  to  more  recent  views,  2Na0H+7H20. 

Contribution  to  our  Knowledge  of  the  Iodides. — E.  Meusel. — 
The  author  describes  iodide  of  copper,  which  he  obtained  by  the 
slow  aCtion  of  metallic  copper  upon  hydriodic  acid,  in  the  shape  of 
faintly  greenish  yellow-coloured  tetrahedrical  crystals,  which  become 
dark  coloured  by  exposure  to  light.  The  author  next  describes  some 
experiments  relating  to  the  aCtion  of  light  on  the  chlorides,  fluorides, 
iodides,  and  bromides ;  and,  lastly,  gives  a  review  of  the  various 
analytical  methods  in  use  for  the  quantitative  analysis  of  insoluble 
iodides.  The  author’s  method  is  based  upon  the  solubility  of  the 
iodides  of  mercury,  lead,  silver,  and  copper  in  hyposulphite  of  soda; 
the  metals  are  precipitated  from  that  solution  by  hydrosulphuret  of 
ammonium,  and  all  the  iodine  remains  in  solution  .  After  removal  of 
the  sulphurets  of  the  metals,  ammonia  is  added  to  the  filtrate,  and  the 
liquid  evaporated,  so  as  to  expel  the  bulk  of  the  sulphur  in  the  shape 
of  sulphide  of  ammonium.  Solution  of  caustic  soda  is  next  added ; 
and,  after  evaporation  to  dryness,  the  saline  mass  is  ignited,  next  dis¬ 
solved  in  a  small  quantity  of  water,  solution  of  chloride  of  iron  is  added 
in  excess,  and  the  iodine,  after  having  been  taken  up  by  iodide  of 
potassium,  is  estimated  by  titration. 

On  those  Haloid  Compounds  which  Correspond  to  Picric 
Acid  and  Dinitro-Phenol,  and  on  some  Derivatives  thereof. — 
C.  Clemm. — Under  the  above  title,  this  very  lengthy  paper  treats  on 
chloro-nitro-benzol,  chloro-dinitro-benzol,  bromo-dinitro-benzol,  and 
on  nitro-derivatives  of  the  haloid  compounds  here  named. 

On  so-called  Chloraceten. — A.  Kekule  and  Th.  Zincke. — After 
referring,  at  some  length,  to  the  researches  of  various  scientific 
chemists  who  have  been  occupied  with  this  subjedt,  the  authors,  in 
their  lengthy  monograph,  give  a  series  of  experiments,  and  come  to  the 
conclusion  that  chloraceten  is  simply  a  mixture  of  aldehyde  and 
paraldehyde,  containing  hydrochloric  acid  or  chlorocarbonic  gas. 

Condensation  of  Aldehydes. — A.  Kekule. — Not  suited  for  any 
Useful  abstraction. 

Products  of  the  Oxidation  of  Paraffin. — E.  Willigk. — This 
paper,  a  preliminary  notice,  contains  the  description  of  a  series  of  ex¬ 
periments,  whereby  pure  paraffin,  treated  at  a  high  temperature 
with  a  mixture  of  nitric  and  sulphuric  acids,  is  made  to  yield  materials 
which  belong  to  the  series  of  fatty  acids.  The  author’s  researches  on 
this  subject  are  not,  however,  quite  complete. 

No.  4. 

Contains — 

Products  of  Distillation  of  Coal-Tar  which  Boil  at  a  High 
Temperature. — C.  Graebe  and  C.  Liebermann. — The  authors  state 
that  they  obtained,  from  a  tar  distillery  at  which  the  distillation  is 
pushed  till  a  coke  only  remains,  a  solid,  lemon-yellow  coloured,  fatty¬ 
looking  material,  fusing  at  150°,  while  its  boiling-point  is  higher  than 
that  of  mercury.  This  material  was  soon  recognised  by  the  authors 
to  be  a  mixture  of  various  substances,  but  chiefly  made  up  of  chrysen, 
which,  after  having  been  purified,  was  found  to  fuse  at  from  245° — 248°, 
and  difficultly  soluble  in  alcohol,  ether,  and  sulphide  of  carbon,  a  little 
more  readily  soluble  in  boiling  anhydrous  acetic  acid  and  in  benzol. 
The  authors  have  studied,  also,  some  of  the  products  of  oxidation  of 
chrysen,  and  among  these  a  body  called  chrysochinon,  The 

formula  of  chrysen  is  C18H 

13" 

Betaine  and  its  Constitution. — C.  Schiebler. — This  lengthy  paper 
is  illustrated  by  diagrams,  and,  therefore,  like  the  following- 

identity  of  Oxyneurine  and  Betaine — Dr.  O.  Liebreich — Not 
suited  for  abstraction. 

Chlorophosphide  of  Nitrogen. — H.  Wichelhaus. — This  paper 
.contains  a  review  of  the  labours  of  various  authors  on  this  subject. 

Description  of  an  Improved  Shape  and  Arrangement  of  Hof¬ 
mann’s  Apparatus  for  the  Determination  of  Vapour  Densities. 
— H.  Wicheihaus. — This  paper  is  illustrated  by  a  woodcut,  essentially 
required  to  the  proper  understanding  of  the  contents. 

Our  Present  Knowledge  of  the  Mineralogico-Chemical 
Properties  of  Meteorites.— C.  Rammelsberg.— A  lengthy  essay, 
chiefly  of  mineralogical  interest,  -  r  •  y 


Contribution  to  the  History  of  the  Platinum  Bases. — Charles 
Gordon. — A  review  of  the  labours  of  Reiset,  Magnus,  Raewsky,  and 
others  on  this  subject. 

On  Paytine. — O.  Hesse. — Under  this  name,  derived  from  the  sea¬ 
port  of  Payta  (Peru),  the  author  describes  a  new  alkaloid,  found  by 
him  in  the  cinchona  bark  shipped  from  the  place  alluded  to.  Paytine, 
C2iH24N20 +  H20,  is  readily  soluble  in  ether,  benzol,  chloroform, 
and  alcohol,  but  very  difficultly  soluble  in  water;  fuses  at  156°;  ex¬ 
hibits  an  alkaline  reaction  to  test-paper,  but  does  not  very  readily 
form  salts,  nor  is  it  quite  neutralised  with  acids.  On  being  heated  with 
soda-lime,  paytine  yields  a  substance,  paiton,  free  from  nitrogen. 

New  Organic  Phosphorus  Compound. — L.  Darmstadter  and  A. 
Henniger. — The  author  describes  a  material  accidentally  discovered 
by  him,  and  found  to  be  cyan-elhyl-phosphide,  C3H6NP.  In  100  parts 
— C,  41*37;  H,  6*90;  N,  16*09.  Since  the  quantity  obtained  was  very 
small,  no  other  experiments  could  be  made  with  this  substance. 

Solid  Crotonic  Acid. — A.  Claus. 

Theboladtic  Acid. — After  referring  to  Dr.  Stenhouse’s  labours 
on  this  subject,  the  author  states  that,  having  obtained  from 
Messrs.  Smith,  morphine  manufacturers,  a  quantity  of  the 
thebolaCtate  of  lime,  he  instituted  therewith  a  series  of  experi¬ 
ments,  described  at  length,  with  the  view  of  ascertaining  the  truth  of 
the  statement  that  thebolaCtic  acid  is  identical  with  laCtic  acid  ;  and, 
as  far  as  the  author’s  researches,  not  yet  quite  finished,  go,  this  view 
is  confirmed. 

Chemical  Constitution  of  Uric  Acid  and  its  Derivatives. — - 
Dr.  H.  Kolbe. — A  lengthy  monograph,  filled  with  a  very  large  number 
of  formula:. 

Thermo-Chemical  Researcheson  the  Phenomena  of  Neutral¬ 
isation  and  Basicity  (BasicitLit)  of  Acids. — J.  Thomsen. — A 
lengthy  paper,  containing  a  series  of  tabulated  forms. 

Basicity  and  Rational  Formulae  of  Hydrosulphuric  Acid. — 
J.  Thomsen. 

Preparation  of  Acetones  from  Mercuro-Diphenyl. — R.  Otto. — • 
Only  a  series  of  lengthy  formulae. 

Contribution  to  the  History  of  Phenyl- Acetic  Acid. — Br. 
Radziszewsky. — Nitrile  of  phenyl-acetic  acid  is  a  limpid,  colourless 
liquid,  boiling  at  229b ;  sp.  gr.  at  8°,  1*0155.  When  this  fluid  is  heated 
with  hydrochloric  acid  it  is  converted  into  chloride  of  ammonium 
and  phenyl-acetic  acid.  The  nitrile  alluded  to  yields,  with  nitric  acid 
of  x*5  sp.  gr. — A  mono-nitrited  derivative,  C6H4(N02)CH2CN,  a  solid 
crystalline  compound,  fusing  at  114° ;  diphenyl-aceton — 

c6h5-.ch2-co-ch-c6hs, 

obtained  by  the  dry  distillation  of  phenyl-acetic  acetate  of  baryta,  is,  after 
being  purified,  a  crystalline  substance, soluble  in  alcohol, fusingat  30°  and 
boiling  at  320°;  phenyl-aceton,  C6H5— CH2—  CO  —  CH3,  is,  when  pure,  a 
pleasant  smelling  fluid,  boiling  at  215°,  and  having,  at  3°,  a  sp.  gr. 
of  i*oio.  This  fluid  yields,  on  being  first  treated  with  chloride  of  phos¬ 
phorus,  and  next  with  an  alcoholic  solution  of  potassa,  in  sealed  tubes, 
a  substance  which,  the  author  says,  appears  to  be  a  hydrocarbon. 

No.  5. 

This  number  contains  the  following  original  papers  and  memoirs  :— 

Modifications  of  Sulphuric  Anhydride.  —  Schultz-Sellack.— 
There  exist  two  modifications  of  the  anhydride  of  sulphuric  acid,  viz. — 
a  anhydride,  solidifying  at  +16°,  forming  lengthy  colourless  prisms, 
which  fuse  at  the  same  temperature,  and  boil  at  46°.  /3  sulphuric 
anhydride,  formed  from  the  former  at  temperatures  below  250 ;  its 
crystals  are  needle-shaped ;  it  fuses  above  50°,  and  is  then  re-converted 
into  the  a  variety. 

Derivatives  of  Trinitro-Toluol  and  Toluylen- Diamine. — F, 
Tiemann.— This  lengthy  paper  contains  the  following  seftions  :— 
Nitro-toluylen-diamine— 

CTH9N302=C7H6(N02n  N  . 

h4  J  2  ’ 

brom-diacettoluylen-diamine— 

_  tt  t,  XT  n  tt  n  f  NHCnHjO 
CnH13BrN202— C7H5Br  j  NHC2H30 

monacettoluylen-diamine ;  dibrommonacettoluylen-diamine  ;  toluylen- 
oxametan. 

Di-  and  Tri-Nitrited  Benzoic  Acids.— F.  Tiemann  and  W.  E 
J  udson. 

Contribution  to  our  Knowledge  of  the  Derivatives  of  Xyli- 
dine.— B.  Genz.— Sub-divided  into  sedtions  on— Monobrom-xylidine  ; 
aceto-bibrom-xylidide  ;  bibrom-xylidine ;  xylyl-carbamide  ;  dixylyl- 
carbamide  ;  dixylyl-oxamide  ;  dixylyl-guanidine. 

Produces  of  the  Decomposition  of  Hsemoglobine. — F.  Hoppe- 
Seyler. 

Contribution  to  our  Knowledge  of  Azo  Compounds  (Azo- 
verbindungen). — A.  Kekule  and  C.  Hidegh. 

Quantivalence  of  Sodium.— O.  P.  Kohler— This  paper  is  written 
as  a  reply  to  Professor  Wanklyn’s  papers  on  this  subjedt  published  in 
the  Chemical  News. 

Some  of  the  Constituents  met  with  in  the  Fruits  of  the 
Cerasus  Acida,  Borckh. — F.  Rochleder. 

The  Society  for  the  Promotion  of  Industry  in  Prussia  has  published 
in  this  number  that  portion  of  its  programme  for  competitive  essays 
which  relates  to  chemistry.  The  silver  medal  of  the  Society  (or  its 
value  in  money)  and  a  sum  of  £ 120  will  be  given  to  him  who  hands 
jn  to  the  Society  the  description  of  an  improved  (and,  by  pradhea 
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experience,  found  to  answer)  coke  oven-construdtion,  whereby  coke  of 
first-rate  quality  is  produced  and  the  products  of  the  volatilisation 
economically  condensed.  The  Society’s  silver  medal  (or  its  value), 
and,  moreover,  a  premium  of  £75,  for  the  best  method  of  quantitative 
estimation  of  phosphorus  in  iron  ores,  pig-iron,  steel,  and  wrought- 
iron.  The  following  conditions  must  be  complied  with: — The  result 
must  be  obtained  in  half  an  hour — that  is  to  say,  this  time  to  be 
reckoned,  if  the  assay  is  by  the  wet  way,  from  the  moment  the  sub¬ 
stance  is  dissolved  ;  if  by  the  dry  way,  from  the  moment  after  the 
weighing  off  of  the  previously-pulverised  material.  The  results  must 
be  corredt — within  o’oi  per  cent  of  phosphorus,  when  the  substance 
under  investigation  contains  90  per  cent  of  iron  and  upwards  ;  within 
o’02  per  cent  for  from  75  to  go  per  cent  of  iron  ;  within  0^05  per  cent  for 
from  50  to  75  per  cent  of  iron ;  within  o'i  per  cent  for  from  20  to  50 
per  cent  of  iron.  The  method  need  not  apply  to  substances  contain¬ 
ing  less  than  20  per  cent  of  iron. 


NOTES  AND  QUERIES. 

Detection  of  Strychnine. — (Reply  to  “Alpha.”) — Stas’s  method 
will  be  found  in  Fresenius’s  “  Qualitative  Analysis,”  p.  243.— A.  V. 

Drop  Black. — I  would  like  to  know  the  method  of  preparing  the 
substance  sold  under  the  names  of  drop  black  and  imperial  drop  black. 
I  cannot  find  any  information  in  books  regarding  it. — P.  H. 

Ozone. — Upon  examining  the  contents  of  some  bottles  in  which 
N  had  been  prepared  by  the  slow  oxidation  of  iron  filings,  I  found 
abundant  evidence  of  ozone,  both  by  smell  and  by  the  ordinary  starch 
test. — T.  B. 

Latent  and  Sensible  Heat. — (Reply  to  “  Compound.”) — It  would 
be  very  difficult,  if  not  altogether  impossible,  to  estimate  the  amount 
of  heat  you  allude  to  ;  but  the  cause  of  it  is  that  a  chemical  combina¬ 
tion  takes  place,  attended  by  the  phenomena  you  allude  to  ;  and  that 
this  explanation  holds  good  has  been  proved  by  Dr.  J.  H.  Croockewit, 
who,  some  twenty  years  ago,  made  a  series  of  experiments,  on  a 
sufficiently  large  scale,  on  the  metallic  alloys.  His  researches  have 
been  published  as  a  separate  Dutch  work;  but,  as  far  as  our  recol¬ 
lection  goes,  the  author  was  not  able  to  estimate  the  amount  of  heat 
set  free  during  the  sudden  combination  of  the  metals  you  allude  to. 
The  cause  of  this  failure  is  the  obvious  faCt  of  the  want  of  proper 
means  of  estimating  high  temperatures  with  sufficient  accuracy. 

Pyro-Elecftric  Gilding. — In  your  issue  of  the  14th  inst.,  I  see  a 
quotation  from  the  Bulletin  de  la  Socicte  d' Encouragement  pour  V In¬ 
dustrie-  Nationals  (No.  206,  February,  1870),  to  this  effeft : — “  Pyro- 
Electric  Gilding  Invented  by  M.  Masselotte ,  to  whom  a  Prize  of  £20  has 
been  given. — M.  Barral. — From  the  author’s  report,  it  appears  that  this 
invention  is  very  valuable,  since  it  possesses  all  the  advantages  of  the 
best  method  of  mercurial  gilding,  without  being  at  all  detrimental  to 
the  wmrkmen.”  I  have  been  practising  this  system  of  gilding  and 
silvering  now  for  over  five  years  under  this  very  title,  and  was  the  first 
to  invent  the  process  and  used  the  title.  In  1S65,  I  patented  this 
method  in  France  ;  and  in  1868  I  patented  an  improvement  on  this 
method  in  France.  M.  Masselotte  may  net  have  seen  my  specification, 
but  using  the  exadt  title  looks  suspicious. — J.  Baynes  Thompson, 
Eledtro-Metallurgist,  Pyro-Plater,  &c. 

[By  referring  to  the  original  report,  of  which  we  gave  an  abstract, 
Mr.  Thompson  could  at  once  see  if  the  two  processes  are  similar. — - 
Ed.  C.  N.] 

Sulphur  in  Coal-Gas.— The  following  note  of  the  formation  and 
condensation  of  sulphuric  acid  by  the  combustion  of  sulphur  compounds 
in  coal-gas  in  a  common  fish-tail  burner  shaded  by  an  ordinary  ground- 
glass  globe  may,  perhaps,  interest  some  of  your  readers : — Having 
occasion  to  take  down  a  gas  globe,  I  noticed  a  number  of  brown  drops 
of  liquid  scattered  over  its  internal  surface  ;  on  collecting  and  testing 
them,  they  were  found  to  consist  of  pretty  concentrated  sulphuric  acid, 
the  comparatively  high  degree  of  concentration  being  due  to  the  great 
temperature  acquired  by  the  globe,  the  heat  being  far  greater  than  the 
hand  could  bear.  The  brown  colour  was,  doubtless,  produced  by  the 
carbonisation  of  organic  dust.  Also  two  or  three  strips  of  copper, 
placed  over  the  mouth  of  the  globe  to  support  a  shade,  were  found  to 
be  coated  with  anhydrous  cupric  sulphate.  From  the  short  time  which 
had  been  taken  in  the  production  of  the  acid  (a  fortnight,  the  gas 
burning  for  about  three  hours  of  an  evening,  at  the  rate  of  5  ft.  an  hour), 
I  should  think  the  gas  was  rather  too  rich  in  sulphur  to  be  an  un¬ 
mitigated  good  to  the  consumer. — Archd.  Liversidge. 


MEETINGS  FOR  THE  WEEK. 


Monday,  May  2nd. — Medical,  8. 

-  London  Institution,  4. 

-  Royal  Institution,  2.  Annual  Meeting. 

Tuesday,  3rd. — Institution  of  Civil  Engineers,  8. 

-  Royal  Institution,  3.  Prof.  Blackie,  “  Principles  of 

Moral  Philosophy.” 

Wednesday,  4th. — Society  of  Arts,  8. 

Thursday,  5th. — London  Institution,  7.30. 

-  Chemical,  8. 

-  Royal,  8.30. 

-  Royal  Society  Club,  6. 

-  Royal  Institution,  3.  Prof.  Tyndall,  “  On  Electricity.” 

Friday,  6th. —  Geologists’  Association,  8. 

-  Royal  Institution,  8.  Mr.  ProClor,  “  Star  Grouping, 

&c.” 

Saturday,  7th. — Royal  Institution,  3.  Prof.  Grant,  “  Astronomy  of 
Comets.” 
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MANUAL  OF  CHEMISTRY  FOR  THE  SUMMER  SESSION 
OF  THE  MEDICAL  SCHOOLS  : 

Including  Analysis,  Chemical  Toxicology,  Directions  for  Examining 
Morbid  Urine,  Urinary  Sediments  and  Calculi,  and  the 
Chemistry  of  the  British  Pharmacopoeia. 


CHEMISTRY:  GENERAL,  MEDICAL, 
AND  PHARMACEUTICAL. 

By  JOHN  ATTFIELD,  Ph.D.,  F.C.S., 

Professor  of  Practical  Chemistry  to  the  Pharmaceutical  Society  of 
Great  Britain  ;  many  years  Demonstrator  of  Chemistry  at 
St.  Bartholomew’s  Hospital. 


The  Lancet. — “It  contains  a  most  admirable  digest  of  what  is 
specially  needed  by  the  medical  student  in  all  that  relates  to  practical 
chemistry,  and  constitutes  for  him  a  sound  and  useful  text-book  on 

the  subject .  We  commend  it  to  the  notice  of  every  medical, 

as  well  as  pharmaceutical,  student.  We  only  regret  that  we  had  not 
the  book  to  depend  upon  in  w-orking  up  the  subject  of  practical  and 
pharmaceutical  chemistry  for  the  University  of  London,  for  which  it 
seems  to  us  that  it  is  exactly  adapted.  This  is  paying  the  book  a  high 
compliment.” 

The  Chemical  News. — “Dr.  Attfield’s  book  is  written  in  a  clear 
and  able  manner;  it  is  a  work  sui  generis  and  without  a  rival ;  it  will 
be  welcomed,  we  think,  by  every  reader  of  the  1  Pharmacopoeia,’  and 
is  quite  as  well  suited  for  the  medical  student  as  for  the  pharmacist.” 

The  Pharmaceutical  Journal. — “  It  is  almost  the  only  book  from 
which  the  medical  student  can  work  up  the  pharmacopceial  chemistry 
required  at  his  examinations.” 

Medical  Times  and  Gazette. — “A  valuable  guide  to  practical 
medical  chemistry,  and  an  admirable  companion  to  the  ‘  British  Phar¬ 
macopoeia.’  It  is  rare  to  find  so  many  qualities  combined,  and  quite 
curious  to  note  how  much  valuable  information  finds  a  mutual  inter¬ 
dependence.” 

The  British  Medical  Journal. — “At  page  350  of  the  current 
volume  of  this  journal,  we  remarked  that  1  there  is  a  sad  dearth  of 
(medical)  students’  text-books  in  chemistry.’  Dr.  Attfield’s  volume, 
just  published,  is  rather  a  new  book  than  a  second  edition  of  his 
previous  work,  and  more  nearly  realises  our  ideal  than  any  book  we 
have  before  seen  on  the  subjeft.” 

The  Chemist  and  Druggist. — “  The  introduction  of  new  matter 
has  not  destroyed  the  original  character  of  the  work,  as  a  treatise  on 
pharmaceutical  and  medical  chemistry,  but  has  simply  extended  the 
foundations  of  these  special  departments  of  the  science.” 

The  Medical  Press  and  Circular. — “We  believe  that  this  Manual 
has  been  already  adopted  as  the  class-book  by  many  of  the  professors 
in  the  public  schools  throughout  the  United  Kingdom.  ...  In  phar¬ 
maceutical  chemistry  applied  to  the  pharmacopoeia,  we  know  of  no 
rival.  It  is,  therefore,  particularly  suited  to  the  medical  student.” 

Dublin  Quarterly  Journal  of  Medical  Science. — “  Dr.  Attfield’s 
book  contains  more  information  of  a  practical  character  than  is  to  be 
found  in  most  works  of  its  class.  It  is  just  the  kind  of  chemical 
manual  which  is  most  suited  to  the  wants  of  the  student  of  medicine. 
....  We  cordially  recommend  it.” 

Nature. — “We  have  derived  much  satisfaction  from  the  perusal 
of  Dr.  Attfield’s  work ;  it  is  eminently  practical  in  its  character,  and 
is  written  with  a  just  appreciation  of  the  small  amount  of  time  for 
the  study  of  chemistry  at  the  disposal  of  the  student  in  medicine  and 
pharmacy.” 

The  American  Journal  of  Pharmacy.- — “  On  the  whole,  it  may 
be  truthfully  said  of  this  edition  that  Dr.  Attfield  has  increased  its 
scientific  accuracy,  extended  its  scope,  and  improved  its  adaptation  as 
a  manual  of  practical  chemistry  for  pharmaceutical  and  medical  labora¬ 
tory  students.” 

The  Chicago  Pharmacist  and  Chemical  Record. — “We  can 
heartily  commend  the  work  of  Professor  Attfield  as  the  best  for  the 
use  of  students  of  medicine  and  pharmacy  that  has  yet  come  under 
our  notice;  and  we  hope  it  may  be  re-published  in  this  country.” 

Moniteur  Scientifique. — “Dans  un  in-12  de  plus  de  600  pages 
l’auteur  a  magnifiquement  developpe  une  chimie  minerale  et  organique 
en  l’appliquant  a  deux  sciences  qui  lui  sont  solidaires,  la  medicine  et 

la  pharmacie .  Nous  pouvons  dire  qu’il  est  indispensable  aux 

chimistes  par  la  variete  des  matieres  qu’il  renferme  et  par  le  choix 
judicieux  que  l’auteur  a  apporte  de  tout  ce  qui  se  rattache  a  la 

chimie .  Nous  esperons  qu’une  traduCtion  Fran<jaise  viendra 

augmenter  le  nombre  des  leCteurs  de  son  ouvrage.” 

Journal  de  Pharmacie  et  de  Chimie. — ■“  Le  plan  adopte  par  le 
savant  professeur  a  un  caraCtere  original,  qui  lui  assure  une  place  dis- 
tinguee  parmi  les  ouvrages  destines  a  repandre  la  connaissance  de  la 
chimie .  Nous  avons  en  France  nombre  de  bon  ouvrages  des¬ 

tines  a  faire  connaitre  la  chimie,  mais  nous  sommes  persuades  que, 
traduit  en  notre  langue,  le  livre  de  M.  Attfield  pourrait  rivaliser 
avec  eux  et  ne  compterait  pas  moins  de  ledteurs.” 


JOHN  VAN  VOORST,  i,  PATERNOSTER  ROW. 
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ON  THE 

ESTIMATION  OF  PHOSPHORIC  ACID  AS 
AMMONIO-PHOSPHATE  OF  MAGNESIA. 

By  THOMAS  R.  OGILVIE. 


The  estimation  of  phosphoric  acid  in  minerals  containing 
fluorine,  oxide  of  iron,  and  alumina,  is  a  matter  of  con¬ 
siderable  difficulty. 

In  the  method  recommended  by  Church,  in  his  “  Labora¬ 
tory  Guide”  (p.  50),  the  first  step  is  to  dissolve  the 
mineral  in  acid  and  evaporate  the  solution  to  dryness. 
Other  authorities  also  state  that  the  acid  solution  should 
be  brought  to  dryness  before  proceeding  to  separate  the 
lime. 

Some  analysts,  however,  negleCt  this  part  of  the  pro¬ 
cess,  from  the  impression  that  it  has  no  influence  on  the 
estimation  of  the  phosphoric  acid,  and  that  it  is  only 
necessary  when  the  siliceous  matter  is  required  for  a  full 
analysis.  I  am  not  aware  that  any  experiments  have  been 
published  to  show  that  this  impression  is  an  erroneous  one ; 
the  following,  perhaps,  will  be  sufficient : — 

(1.)  A  gramme  of  Cambridge  coprolites  was  dissolved  in 
moderately-strong  hydrochloric  acid,  evaporated  to  dry¬ 
ness,  the  residue  again  dissolved  in  acid,  the  lime  sepa¬ 
rated  with  oxalate  of  ammonia,  citric  acid  added  to  hold 
up  oxide  of  iron  and  alumina,  the  solution  made  alkaline 
with  ammonia,  and  the  phosphoric  acid  precipitated  with 
“  magnesia-mixture.”  A  perfectly  granular  precipitate 
was  obtained,  which,  after  standing  for  twelve  hours,  was 
washed,  dried,  ignited,  and  weighed,  and  found  to  be 
equivalent  to  47'44  Per  cent  tribasic  phosphate  of 
lime. 

(2.)  Another  gramme  of  the  same  coprolites  was  treated 
in  exactly  the  same  way,  with  the  exception  that  the  acid 
solution  was  not  brought  to  dryness.  The  ammonio- 
phosphate  of  magnesia,  as  it  gradually  formed,  presented 
the  usual  appearance  ;  but,  when  stirred  up  after  a  few 
minutes,  a  white  flocculent  body  was  also  observed.  After 
standing  for  the  usual  time,  the  whole  precipitate  was 
collected,  washed,  dried,  ignited,  and  weighed,  and  gave 
53-04  per  cent  phosphate  of  lime. 

(3.)  A  third  gramme  was  treated  as  in  (2),  with  the 
difference  that,  after  the  addition  of  citric  acid,  the 
solution  was  made  alkaline  with  ammonia,  and  allowed 
to  stand.  In  a  short  time,  a  white  flocculent  precipitate 
formed,  which  was  filtered,  washed,  dried,  ignited,  and 
weighed. 

To  the  clear  ammoniacal  filtrate,  “magnesia-mixture” 
was  added  ;  and  a  granular  precipitate,  free  from  any 
flocculent  matter,  was  obtained,  equivalent  to  47-20  per 
cent  phosphate  of  lime.  This  closely  corresponds  with 
the  result  (viz.,  47-44  per  cent)  got  in  (1)  by  evaporating  to 
dryness. 

The  flocculent  precipitate  got  by  ammonia  weighed 
4-05  per  cent.  Had  it  not  been  removed,  it  would  have 
been  taken  as  ammonio-phosphate  of  magnesia,  and,  as 
such,  been  equivalent  to  5-66  per  cent  phosphate  of  lime  ; 
this,  added  to  47-20  per  cent,  gives  52-86  per  cent,  against 
53-04  per  cent  found  in  (2)  by  weighing  the  flocculent 
precipitate  along  with  the  ammonio-phosphate  of  mag¬ 
nesia. 

These  experiments  were  repeated  with  another  sample 
pf  Cambridge  coprolites,  and  with  similar  results. 

(4.)  A  gramme  was  dissolved  in  acid,  and  brought  to 


dryness,  and  the  phosphoric  acid  estimated  as  ammonio- 
phosphate  of  magnesia.  A  result  equal  to  52-36  per  cent 
phosphate  of  lime  was  found. 

(5.)  Another  gramme  was  treated  in  the  same  way,  but 
not  brought  to  dryness.  A  mixed  granular  and  flocculent 
precipitate  was  got,  which,  on  being  weighed  and  calcu¬ 
lated  as  pure  pyro-phosphate  of  magnesia,  gave  57'65  per 
cent  phosphate  of  lime. 

(6.)  A  third  gramme  was  proceeded  with  as  in  (3).  The 
solution,  after  the  addition  of  citric  acid,  was  made  alka¬ 
line  with  ammonia,  and  the  flocculent  precipitate  which 
formed  was  separated  and  weighed.  “  Magnesia-mixture” 
was  then  added  to  the  filtrate  ;  and  a  granular  precipitate 
was  obtained  equal  to  52-78  per  cent  phosphate  of  lime, 
corresponding  to  52-36  per  cent  found  in  (4)  by  bringing  to 
dryness.  The  separated  flocculent  precipitate,  weighed  as 
pyrophosphate  of  magnesia,  gave  4-47  per  cent  phosphate 
of  lime ;  and  this,  added  to  52-78  percent,  got  after  separating 
the  flocculent  matter,  gives  57-25  per  cent,  which  agrees 
with  the  result  (viz.,  57-68  per  cent)  got  in  (5)  by  weighing 
the  granular  and  flocculent  precipitates  together. 

In  these  experiments,  care  was  taken  that  the  lime  was 
perfectly  separated,  and  that  sufficient  citric  acid  was 
present  to  hold  up  oxide  of  iron  and  alumina. 

The  precipitate  which  forms  on  the  addition  of  am¬ 
monia  to  the  citric  acid  solution  when  the  mineral  has 
not,  at  the  outset  of  the  process,  been  brought  to  dryness, 
consists  of  silica,  alumina,  and  sesquioxide  of  iron,  as 
silicate,  and,  when  carefully  washed,  is  free  from  phos¬ 
phoric  acid.  In  the  case  of  sombrerite,  some  ammo¬ 
nio-phosphate  of  magnesia  would  also  come  down,  owing 
to  the  presence  of  a  considerable  quantity  of  magnesia 
in  that  mineral.  But,  with  coprolites  and  other  phosphatic 
minerals,  which  contain  only  minute  quantities  of  mag¬ 
nesia,  neither  phosphoric  acid  nor  magnesia  is  found, 
unless  the  flocculent  precipitate  is  not  filtered  from  the 
solution  for  a  few  hours. 

All  phosphatic  minerals  which  contain  fluorine,  oxide 
of  iron,  and  alumina,  give  this  precipitate.  Thus,  a  sample 


Gave  a  flocculent 
precipitate 
weighing 

Per  cent. 

Calculated 

3.S 

3Ca0P05. 

Charleston  phosphate 

• .  •  •  2-40  •  • 

••  3'35 

Osteolite . 

••  3*45 

Rhenish  phosphate. . 

..  ..  3‘25  •• 

•  •  4*54 

Bedford  coprolites  . . 

..  ..  3-80  .. 

••  5*3i 

Suffolk  coprolites  . . 

..  ..  4-50  .. 

. .  6-28 

These  results,  of  course,  vary  in  different  samples. 

Those  minerals  containing  fluorine,  and  only  a  trace  of 
oxide  of  iron  and  alumina,  such  as  Canadian  apatite  and 
Spanish  phosphorite,  give  no  appreciable  flocculent  pre¬ 
cipitate.  A  sample  of  sombrerite  was  also  examined,  but, 
as  it  was  exceptionally  free  from  oxide  of  iron  and  alumina, 
it  gave  no  flocculent  precipitate. 

It  may  be  mentioned  that,  when  coprolites,  or  other 
ferruginous  phosphatic  mineral,  is  moistened  with  sulphu¬ 
ric  acid,  gently  heated,  and  the  fluo-silicic  acid  which 
forms  driven  off,  then  dissolved  in  hydrochloric  acid,  and 
the  lime  removed  without  the  solution  being  brought  to 
dryness,  no  flocculent  precipitate  is  got.  And  neither  do 
“  superphosphates  ”  which  have  been  prepared  from  these 
minerals  give  a  precipitate. 

It  would  thus  seem  that,  in  the  analysis  of  the  majority 
of  the  phosphatic  minerals  at  present  in  use  by  manure 
manufacturers,  special  care  must  be  taken  to  obtain  a  pure 
and  perfectly  granular  precipitate  of  ammonio-phosphate 
of  magnesia,  either  by  evaporating  the  acid  solution  to 
dryness,  or  by  separating  the  precipitate  which  forms  on 
the  addition  of  ammonia  to  the  solution  containing  citric 
acid  ;  otherwise  an  erroneously  high  result  is  got. 

Shaw’s  Water  Chemical  Works,  Greenock, 

April  27th,  1870. 
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ON  A 

CAUSE  OF  ERROR  IN  ELECTROSCOPIC 
EXPERIMENTS.* 

By  Sir  CHARLES  WHEATSTONE,  F.R.S. 

To  arrive  at  accurate  conclusions  from  the  indications  of 
an  electroscope  or  electrometer,  it  is  necessary  to  be  aware 
of  all  the  sources  of  error  which  may  occasion  these 
indications  to  be  misinterpreted. 

In  the  course  of  some  experiments  on  eleCtrical  con¬ 
duction  and  induction  which  I  have  recently  resumed, 
I  was  frequently  delayed  by  what  at  first  appeared  to  be 
very  puzzling  results.  Occasionally  I  found  that  I  could 
not  discharge  the  electrometer  with  my  finger  (or  only  to 
a  certain  degree),  and  that  it  was  necessary,  before  com¬ 
mencing  another  experiment,  to  place  myself  in  communi¬ 
cation  with  a  gas-pipe  which  entered  the  room.  How 
I  became  charged  I  could  not  at  that  time  explain  ;  the 
following  chain  of  observations  and  experiments,  however,, 
soon  led  me  to  the  true  solution. 

I  was  sitting  at  a  table  not  far  from  the  fire-place,  with 
the  electrometer  (one  of  Peltier’s  construction)  before  me, 
and  was  engaged  in  experimenting  with  discs  of  various 
substances.  To  ensure  that  the  one  I  had  in  hand 
(which  was  of  tortoiseshell)  should  be  perfectly  dry,  I 
rose,  and  held  it  for  a  minute  before  the  fire.  Returning, 
and  placing  it  on  the  plate  of  the  electrometer,  I  was 
surprised  to  find  that  it  had  apparently  acquired  a  strong 
charge,  deflecting  the  index  of  the  electrometer  beyond 
go0.  I  found  that  the  same  thing  took  place  with  every 
disc  I  thus  presented  to  the  fire,  whether  of  metal  or  any 
other  substance.  My  first  impression  was  that  the  disc 
had  been  rendered  eleCtrical  by  heat,  though  it  would 
have  been  extraordinary  that,  if  so,  such  a  result  had  not 
been  observed  before  ;  but,  on  placing  it  in  contact  with 
a  vessel  of  boiling  water,  or  heating  it  by  a  gas-lamp,  no 
such  effeCt  was  produced.  I  next  conjectured  that  the 
phenomenon  might  arise  from  a  difference  in  the  eleCtrical 
state  of  the  air  in  the  room  and  that  at  the  top  of  the 
chimney  ;  and,  to  put  this  to  the  proof,  I  adjourned  to 
the  adjacent  room,  where  there  was  no  fire,  and,  bringing 
my  disc  to  the  fire-place,  I  obtained  precisely  the  same 
results.  That  this  conjecture,  however,  was  not  tenable 
was  soon  evident,  because  I  was  able  to  produce  the  same 
deviation  of  the  needle  of  the  electrometer  by  bringing 
my  disc  near  any  part  of  the  wall  of  the  room.  This 
seemed  to  indicate  that  different  parts  of  the  room  were 
in  different  eleCtrical  states  ;  but  this,  again,  was  disproved 
by  finding  that,  when  the  positions  of  the  electrometer 
and  the  place  where  the  disc  was  supposed  to  be  charged 
were  interchanged,  the  charge  of  the  electrometer  was 
still  always  negative.  The  last  resource  was  to  assume 
that  my  body  had  become  charged  by  walking  across  the 
carpeted  room,  though  the  effeCt  was  produced  even  by 
the  most  careful  treading.  This  ultimately  proved  to  be 
the  case  ;  for,  resuming  my  seat  at  the  table,  and  scraping 
my  foot  on  the  rug,  I  was  able,  at  will,  to  move  the  index 
to  its  greatest  extent. 

Before  I  proceed  further,  I  may  state  that  a  gold-leaf 
electrometer  shows  the  the  phenomena  as  readily. 

When  I  first  observed  these  effects,  the  weather  was 
frosty ;  but  they  present  themselves,  as  I  have  subse¬ 
quently  found,  almost  equally  well  in  all  states  of  the 
weather,  provided  the  room  be  perfectly  dry. 

I  will  now  proceed  to  state  the  conditions  which  are 
necessary  for  the  complete  success  of  the  experiments, 
and  the  absence  of  which  has  prevented  them  from  being 
hitherto  observed  in  the  striking  manner  in  which  they 
have  appeared  to  me. 

The  most  essential  condition  appears  to  be  that  the 
boot  or  shoe  of  the  experimenter  must  have  a  thin  sole, 
and  be  perfectly  dry  ;  a  surface  polished  by  wear  seems 
o  augment  the  effeCt.  By  rubbing  the  sole  of  the  boot 


against  the  carpet  or  rug,  the  electricities  are  separated  > 
the  carpet  assumes  the  positive  state,  and  the  sole  the 
negative  state.  The  former,  being  a  tolerable  insulator, 
prevents  the  positive  electricity  from  running  away  to  the 
earth  ;  while  the  sole  of  the  foot,  being  a  much  better 
conductor,  readily  allows  the  charge  of  negative  electricity 
to  pass  into  the  body. 

So  effective  is  the  excitation  that,  if  three  persons  hold 
each  other  by  the  hands,  and  the  first  rubs  the  carpet 
with  his  foot  while  the  third  touches  the  plate  of  the 
electrometer  with  his  finger,  a  strong  charge  is  communi¬ 
cated  to  the  instrument. 

Even  approaching  the  electrometer  by  the  hand  or  body, 
it, becomes  charged  by  induction  at  some  distance. 

A  stronger  effeCt  is  produced  on  the  index  of  the  instru¬ 
ment  if,  after  rubbing  the  foot  against  the  carpet,  it  be 
immediately  raised  from  it.  When  the  two  are  in  contaCt, 
the  electricities  are  in  some  degree  coerced  or  dissimulated  ; 
but,  when  they  are  separated,  the  whole  of  the  negative 
electricity  becomes  free,  and  expands  itself  in  the  body. 
A  single  stamp  on  the  carpet,  followed  by  an  immediate 
removal  of  the  foot,  causes  the  index  of  the  electrometer 
to  advance  several  degrees;  and,  by  a  reiteration  of  such 
stamps,  the  index  advances  30°  or  40°. 

The  opposite  eleCtrical  states  of  the  carpet  and  the  sole 
of  the  boot  were  thus  shown  : — After  rubbing,  I  removed 
the  boot  from  the  carpet,  and  placed  on  the  latter  a  proof- 
plate  (i.e.,  a  small  disc  of  metal  with  an  insulating 
handle),  and  then  transferred  it  to  the  plate  of  the  electro¬ 
meter:  strong  positive-eleCtricity  was  manifested.  Per¬ 
forming  the  same  operation  with  the  sole  of  the  boot,  a 
very  small  charge  was  carried,  by  reason  of  its  ready 
escape  into  the  body. 

The  negative  charge  assumed  by  sole-leather,  when 
rubbed  with  animal-hair,  was  thus  rendered  evident : — I 
placed  on  the  plate  of  the  electrometer  a  disc  of  sole- 
leather,  and  brushed  it  lightly  with  a  thick  camels’-hair 
pencil.  A  negative  charge  was  communicated  to  the 
electrometer,  which  charge  was  principally  one  of  con¬ 
duction,  on  account  of  the  very  imperfeCt  insulating  power 
of  the  leather. 

Various  materials,  as  india-rubber,  gutta-percha,  &c., 
were  substituted  for  the  sole  of  the  boot ;  metal  plates 
were  also  tried.  All  communicated  negative  electricity 
to  the  body.  Woollen  stockings  are  a  great  impediment 
to  the  transmission  of  electricity  from  the  boot ;  when 
these  experiments  were  made,  I  wore  cotton  ones. 

When  I  substituted  for  the  electrometer  a  long  wire 
galvanometer,  such  as  is  usually  employed  in  physiological 
experiments,  the  needle  was  made  to  advance  several 
degrees. 

At  the  meeting  of  the  British  Association,  at  Dublin, 
in  1857,  Professor  Loomis,  of  New  York,  attracted  great 
attention  by  his  account  of  some  remarkable  eleCtrical 
phenomena  observed  in  certain  houses  in  that  city.  It 
appears  that,  in  unusually  cold  and  dry  winters,  in  rooms 
provided  with  thick  carpets,  and  heated  by  stoves  or  hot¬ 
air  apparatus  to  70°  F.,  eleCtrical  phenomena  of  great 
intensity  are  sometimes  produced.  A  lady,  walking  along 
a  carpeted  floor,  drew  a  spark  ^  inch  in  length,  between 
two  metal  balls,  one  attached  to  a  gas-pipe,  the  other 
touched  by  her  hand  ;  she  also  fired  ether,  ignited  a  gas¬ 
light,  charged  a  Leyden  jar,  and  repelled  and  attracted 
pith  balls  similarly  or  dissimilarly  electrified.  Some  of 
these  statements  were  received  with  great  incredulity 
at  the  time  both  here  and  abroad  ;  but  they  have  since 
been  abundantly  confirmed  by  the  Professor  himself  and 
by  others  (see  Silliman’s  American  Journal  of  Science , 
July,  1858).  _ 

My  experiments  show  that  these  phenomena  are  ex¬ 
ceptional  only  in  degree.  The  striking  effeCts  observed 
by  Professor  Loomis  were  feeble,  unless  the  thermometer 
was  below  the  freezing-point,  and  most  energetic  when 
near  zero,  the  thermometer  in  the  room  standing  at  70°  F. 
Those  observed  by  myself  succeed  in  almost  any  weather, 
when  all  the  necessary  conditions  are  fulfilled.  Some  of 


*  Read  before  the  Royal  Society,  April  28th,  1870. 
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these  conditions  must  frequently  be  present,  and  experi¬ 
mentalists  cannot  be  too  much  on  their  guard  against  the 
occurrence  of  these  abnormal  effects  :  I  think  I  have  done 
a  service  to  them,  especially  to  those  engaged  in  the 
delicate  investigations  of  animal-eleCtricity,  by  drawing 
their  attention  to  the  subject. 


PLATINISED  LOOKING-GLASSES. 

By  C.  WIDEMANN. 

The  glass,  being  prepared  by  the  usual  method,  is  soaped, 
polished,  and  cleansed.  The  Platinised-Glass  Works  at 
Wailly-sur-Aisne,  France,  where  this  new  industry  is 
carried  on,  possesses  highly-improved  polishing-tables,  so 
much  so  that  the  polishing  operation  occupies  only  three 
hours.  At  the  St.  Gobain  Works,  this  operation  requires 
a  manipulation  of  forty-eight  hours. 

After  the  cleaning  operation,  the  glass  is  carried  into 
the  platinising-shop,  and  the  composition  giving  the 
metallisation  is  applied  to  the  glass  by  means  of  a  brush. 
The  plate  is  placed  vertically,  and  receives  the  platinising 
liquid  to  a  convenient  thickness  :  it  is  first  applied  from 
top  to  bottom,  then  from  left  to  right,  and  at  last  from 
right  to  left ;  by  these  means  the  oily  coating  is  equalised. 
This  composition,  containing  a  large  quantity  of  essence 
of  lavender,  spreads  itself  instantly  over  the  surface, 
drying  slowly  and  without  any  running.  Great  care  must 
be  taken  to  avoid  all  dampness  and  dust;  dampness 
would  crisp  and'wrinkle  the  surface,  and  the  dust  would 
destroy  the  regularity  of  the  work,  as  every  grain  of  dust 
absorbs  liquids  concentrically,  and  thus  deprives  the  sur¬ 
rounding  parts. 

The  platinising  composition  needs  nothing  else,  to  be 
perfect,  than  great  cleanliness  on  the  part  of  the  operator. 

In  making  the  platinising  liquid,  the  following  materials 
are  used  : — 100  grms.  carefully-laminated  platina,  in  very 
thin  sheets,  are  taken ;  it  is  soaped,  in  order  to  remove  all 
the  grease  that  might  have  accumulated  during  the  lami¬ 
nating  operation  ;  it  is  then  dissolved  in  an  aqua  regia, 
composed  of  400  grms.  nitric  acid  for  1000  grms.  pure 
hydrochloric  acid  ;  it  is  heated,  by  means  of  a  sand-bath, 
to  dryness,  care  being  taken  not  to  decompose  the  chloride 
by  excessive  heat ;  it  is  then  crushed  in  a  porcelain  or 
glass  mortar,  and  laid  on  a  grinding  glass-plate,  where  it 
is  mixed  with  small  quantities  at  a  time  of  essence  of 
lavender  (rectified),  care  being  taken  not  to  work  at  too 
high  temperature,  or  the  reaction  would  take  place  on 
this  glass  plate.  Having  added  about  1400  grms.  of 
essence  of  lavender,  the  mixture  is  collected  in  a  porce¬ 
lain  dish,  and  left  to  itself  for  eight  days  without  the 
least  disturbance.  The  liquid  is  next  decanted,  filtered, 
and  left  again,  for  six  days  ;  and  this  filtered  liquid  must 
then  be  about  50  Baume  at  the  acid  test.  For  the  above 
quantity,  25  grms.  litharge  and  25  grms.  borate  of  lead 
are  taken,  and  ground  to  an  impalpable  powder,  with  8  to 
10  grms.  essence  of  lavender.  This  last  mixture  is  then 
added  and  stirred  with  the  platinising  liquid.  It  is  then 
applied  as  above  described,  care  being  always  taken  to 
avoid  dampness  and  dust. 

As  soon  as  the  glass  plate  to  be  platinised  has  received 
the  metallic  coat,  and  is  sufficiently  dry,  it  is  placed  in 
muffles,  formed  of  a  frame  of  cast-iron,  tongued  and 
grooved,  and  the  parts  of  which  slide  in  each  other. 

The  fire-place  is  placed  at  the  back  of  the  oven,  which 
arrangement  gives  free  access  to  the  door  through  which 
the  glass  is  placed  in  the  oven.  Movable  frames  are 
placed  in  the  cast-iron  frame,  and  receive  the  glasses  to 
be  heated,  maintaining  them  in  a  parallel  and  vertical 
position.  Hooks,  properly  constructed,  support  a  large 
number  of  these  frames.  Also,  movable  sheets  allow 
glasses  of  different  sizes  to  be  placed  in  these  frames. 

The  vertical  and  longitudinal  section  of  the  oven  is  a 
long  parallelogram,  and  its  cross  section  is  a  square. 


The  cooking  is  regular,  and  the  accidents  of  fire  are 
regulated  by  registers  or  iron  grates  in  the  posterior  and 
anterior  part  of  the  oven.  A  series  of  muffles  are  placed 
under  the  dome. 

The  platinised  mirror  thus  obtained  is  of  great 
solidity,  and  no  metal  is  more  resistant  to  the  influence 
of  atmospheric  agents.  Even  when  a  mirror  is  thrown 
into  a  great  fire,  at  the  temperature  at  which  the  glass 
melts,  it  will  have  retained  its  metallic  surface.  The 
mirrors  do  not  give  false  tints  to  coloured  objects,  as  the 
common  mercury-alloy  does. 

The  reflection  being  obtained  by  the  anterior  surface, 
there  exists  no  double  reflection  ;  but  what  is  still  more 
remarkable  is  that  the  substitution  of  platina  for  tin  and 
mercury  is  that  it  allows  any  kind  of  glass  to  be  trans¬ 
formed  into  a  mirror.  The  vitreous  matter  is  polished  on 
one  face  only,  and,  having  been  submitted  to  the  platinising 
process,  reflects  images  without  distortion  from  the  sur¬ 
face  of  the  metal  itself. 

Let  us  now  come  to  the  actual  process  in  use.  The 
following  conditions  had  to  be  fulfilled  : — 

After  having  suppressed  the  use  of  mercury,  the  glass 
was  to  be  perfectly  colourless,  and  deprived  of  every  defect. 
The  cost  had  to  be  reduced,  or  the  old  routine  would  not 
give  place  to  progress.  Not  only  has  Dode  suppressed 
the  use  of  mercury,  but  he  has,  by  his  improvement,  been 
able  to  make  better  mirrors  ;  for  he  hides,  by  his  process, 
the  faults  in  the  glass  plates,  and  obviates  half  the  work  of 
planing  and  polishing.  In  order  to  obtain  this  result,  it 
was  necessary  to  apply  the  reflecting  surface  on  the  front 
of  the  glass  plate,  and  not  at  the  posterior  surface. — 
Scientific  American. 


ON  THE  ABSORPTIVE  POWER  OF  SOIL.* 
By  ROBERT  WARINGTON,  F.C.S. 


The  chemistry  of  soil  is  a  branch  of  science  at  present 
but  imperfectly  investigated,  and  confessedly  full  of  diffi¬ 
culties.  In  its  full  meaning,  it  implies  an  acquaintance 
with  all  the  various  forms  of  matter  contained  in  soil, 
and  also  a  perfect  knowledge  of  their  behaviour  under  the 
various  conditions  to  which  soil  is  liable.  The  chemist 
has  comparatively  little  difficulty  in  analysing  a  soil.  He 
can  pull  it  to  pieces,  and  determine  with  considerable 
accuracy  the  proportion  of  the  various  elements  which 
together  compose  it ;  but  the  results  thus  obtained  are 
only  a  very  partial  help  in  the  study  of  the  chemical 
properties  of  soil.  The  analysis  fails  to  tell  him  in  what 
relation  the  various  elements  stood  to  each  other  in  the 
original  soil,  in  what  forms  of  combination  they  actually 
occurred.  The  chemist  is  thus,  at  starting,  only  imper¬ 
fectly  acquainted  with  the  compounds  present  in  any 
particular  soil,  the  chemical  properties  of  which  he  is 
about  to  study.  But  this  is  not  the  only  difficulty  under 
which  he  labours, — he  is  ignorant  to  a  very  considerable 
extent  of  the  properties  and  behaviour  of  those  substances 
which  he  believes  to  be  present.  The  constituents  which 
make  up  the  bulk  of  his  soil  may  be  classed  under  certain 
heads, — as  water,  quartz,  silicates,  hydrated  oxides,  car¬ 
bonates,  and  humus  ;  but  how  little  is  known  respecting 
the  behaviour  of  most  of  these  substances  under  the  con¬ 
ditions  met  with  in  soil !  What  is  their  aCtion  towards 
the  various  salts,  which  form  so  important  a  part  of  plant- 
food  ?  What  is  their  aCtion  towards  the  various  gases  of 
the  atmosphere  ?  What  is  their  behaviour  in  the  presence 
of  decaying  vegetable  or  animal  matter  ?  What,  again,  is 
their  influence  on  each  other  when  present  in  different  pro¬ 
portions  ?  The  subject  has  been  too  little  studied  to 
allow  of  any  but  imperfect  answers  being  given  to  these 
questions.  It  naturally  follows,  from  this  immature  con¬ 
dition  of  the  science,  that,  while  several  of  the  properties  of 
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soil  have  been  very  ably  investigated,  the  origin  and  cause 
of  these  properties  have  been  but  indistinctly  traced  :  one 
investigator  ascribes  a  phenomenon  to  the  adion  of  one  of 
the  ingredients  of  soil,  while  another  sees,  in  the  same  phe¬ 
nomenon,  the  sole  adion  of  a  different  soil-ingredient. 

In  the  present  paper,  we  propose  to  confine  our  atten¬ 
tion  to  one  of  the  best  known  properties  of  soils — their 
remarkable  faculty  of  withdrawing  certain  substances 
from  their  solution  in  water.*  The  subject  has  received 
attention  only  in  the  last  twenty  years.  It  has,  perhaps, 
been  more  fully  investigated  than  any  other  part  of  the 
chemistry  of  soil,  and  richly  deserves  further  study.  Did 
we  thoroughly  understand  it,  the  whole  subject  of  the 
condition  of  plant-food  within  the  soil  would  be  at  our 
command;  we  might  then  hope  to  be  able  to  discriminate 
between  available  and  non-available  plant-food,  and 
agriculture  would  gain  largely  by  the  increase  to  our 
knowledge. 

Many  an  observant  farmer  must  have  noticed,  long 
before  agricultural  chemistry  had  its  birth,  that  soil  has 
the  property  of  removing  very  quickly  the  odour  and 
colour  of  liquid  manure;  but  the  observation,  however 
intelligent,  resulted  in  no  permanent  addition  to  our  stock 
of  knowledge.  Near  to  our  own  day,  two  thoughtful  men 
noticed  this  faCt,  and  fortunately  each  of  these  observers 
was  acquainted  with  a  chemist.  Mr.  H.  S.  Thompson, 
in  1845,  made  a  few  careful  experiments  on  the  subjed, 
with  the  assistance  of  Mr.  Spence,  a  chemist  at  York,  but 
did  not  publish  his  results  till  five  years  later.  Mr. 
Huxtable,  a  short  time  after,  drew  the  attention  of  Pro¬ 
fessor  Way  to  the  same  subject ;  the  result  was  the  pub¬ 
lication,  in  1850,  of  Way’s  now  classical  paper  “  On  the 
Power  of  Soils  to  Absorb  Manure, ”f  followed  by  two 
other  papers,  in  1852  and  1855.  Numerous  chemists  have 
since  made  researches  on  the  subject,  especially  in 
Germany,  and  the  subjed  is  still  being  vigorously  prose¬ 
cuted.  We  propose  to  give  some  account  of  the  results 
arrived  at,  and  the  principal  opinions  held  respecting  this 
property  of  soils,  and  also  a  short  description  of  some 
experiments  recently  made  at  the  Royal  Agricultural 
College  upon  the  same  question. 

Way  treated  various  soils  and  clays  with  solutions  of 
ammonia,  and  with  solutions  of  carbonate,  sulphate,  and 
chloride  of  ammonium.  He  repeated  the  same  experi¬ 
ments  with  potash,  and  with  carbonate,  sulphate,  nitrate, 
and  chloride  of  potassium.  Experiments  were  also  made, 
though  fewer  in  number,  with  salts  of  sodium,  calcium, 
and  magnesium.  He  found  that,  when  solutions  of  am¬ 
monia,  potash,  or  of  their  carbonates,  were  filtered 
through  10  or  more  inches  of  soil,  these  salts  were  ab¬ 
sorbed  to  such  an  extent  that  their  presence  could  not  be 
detected  in  the  filtered  liquid  till  a  very  considerable 
amount  of  the  salt-solution  had  been  applied,  and  the  soil 
had,  in  faCt,  become  partially  saturated.  In  the  case  of 
the  carbonates,  the  carbonic  acid,  as  well  as  the  base  of 
the  salt,  was  generally  retained  by  the  soil ;  but,  when 
the  other  salts  of  ammonium  and  potassium  were  applied 
in  the  same  manner,  the  base  only  of  the  salt  was  ab¬ 
sorbed,  and  the  filtered  liquid  contained  the  nitric  acid, 
sulphuric  acid,  and  chlorine,  united  with  calcium |  derived 
from  the  soil  or  clay  experimented  upon.  The  salts  of 
sodium  were  aCted  on  by  soil  in  the  same  manner  as 
the  salts  of  ammonium  or  potassium,  but  the  absorption 
was  less  energetic.  Solutions  of  caustic  lime,  and  of 
bicarbonate  of  calcium,  were  deprived  of  their  calcium 
by  passing  through  soil ;  magnesium  was  also  absorbed 
from  solutions  of  its  salts.  In  an  experiment  with  a 
solution  of  phosphate  of  sodium,  the  phosphoric  acid  was 
found  to  be  perfectly  retained  by  the  soil.  A  solution  of 
superphosphate  was  also  completely  deprived  of  its  phos¬ 

*  The  absorptive  aftion  of  soil  towards  the  gases  of  the  atmosphere 
has  been  but  little  investigated,  and  must  be  passed  over  for  the 
present. 

+  Journal  of  the  Royal  Agricultural  Society,  vol.  xi.,  pi  313. 

t  In  experimenting  with  a  clay  derived  from  soda-felspar,  Way 
found  the  filtered  liquid  to  contain  sodium  salts,  in  place  of  the 
calcium  salts  usually  present. 


phoric  acid  by  filtering  through  soil.  From  all  these 
experiments,  Way  came  to  the  conclusion  that  the  affinity 
exhibited  by  soils  was  directed  solely  towards  basic  sub¬ 
stances.  Sulphuric,  hydrochloric,  and  nitric  acids  were 
apparently  not  absorbed  from  their  salts;  and  he  was  of 
opinion  that  the  retention  of  carbonic  and  phosphoric 
acids  by  soil  was  due  only  to  their  forming  insoluble 
compounds  with  the  lime  of  the  soil.  The  absorption  of 
bases  from  the  solutions  of  their  sulphates,  chlorides, 
nitrates,  &c.,  he  considered  was  brought  about  through 
the  decomposition  of  these  salts  by  the  lime  in  the  soil ; 
the  lime,  by  combining  with  the  acid,  left  the  base  free 
for  absorption. 

Way  further  determined  the  amount  of  the  absorption 
in  the  case  of  several  soils  and  clays ;  and,  in  these 
experiments,  instead  of  filtering  the  solution  of  salt 
through  the  soil,  a  weighed  portion  of  the  soil  was  shaken 
with  a  known  quantity  of  the  salt-solution,  and  the  extent 
of  the  absorption  determined  from  the  amount  of  salt 
showed  by  analysis  to  have  disappeared  from  the  solution. 
This  method  of  experiment  has  been  generally  adopted 
by  succeeding  investigators,  though,  as  we  shall  see 
further  on,  it  is  not  without  its  disadvantages. 

Before  discussing  the  explanations  that  have  been 
offered  by  Way  and  succeeding  investigators  of  these 
remarkable  properties  of  soil,  it  will  be  well  to  put  the 
reader  in  possession,  as  far  as  possible,  of  the  fads 
conneded  with  soil-absorption,  which  have  been  gradually 
accumulated. 

All  soils  seem  to  possess  this  property  of  removing 
certain  bases  and  acids  from  solution.  The  faculty  is  not 
confined  to  one  class  of  soil,  but  is  enjoyed  by  all  the 
varieties  of  clay,  marl,  loam,  light  sand-soil,  and  peat- 
soil.  The  faculty  is  not,  however,  possessed  by  all  soils 
in  the  same  degree,  some  soils  exhibiting  a  very  consider¬ 
able  absorptive  power,  while  the  capabilities  of  others  in 
this  diredion  are  but  small.  Again,  soils  differ  in  their 
behaviour  towards  the  different  classes  of  salts  :  two  soils 
that  are  equal  in  absorptive  power  for  free  ammonia  are 
not,  perhaps,  equal  in  their  power  of  absorbing  sulphate  of 
ammonium.  It  was  shown,  in  Way's  experiments,  that 
the  lime  contained  in  soil  took  an  important  part  in  the 
adion  of  soil  upon  sulphates,  nitrates,  and  chlorides — a 
fad  which  has  been  abundantly  confirmed  by  other  re¬ 
searches.  We  can,  therefore,  easily  understand  that  the 
presence  or  absence  of  lime,  and  of  substances  playing  a 
similar  part,  must  materially  affed  the  absorptive  power 
of  soil  for  certain  salts. 

It  must  not  be  supposed  that  the  salts  named  above,  as 
used  in  Way’s  research,  are  the  only  substances  which 
soil  is  capable  of  absorbing.  If  sewage  or  liquid  manure 
be  passed  through  soil,  it  will  be  found  that  nearly  the 
whole  of  the  organic  matters  held  in  solution  have  been 
removed — the  offensive  sewage  will  have  become  clear 
water.  Here  we  have  a  large  class  of  bodies,  of  which 
chemists  know  very  little,  which  soil  is  clearly  capable  of 
absorbing.  Again,  there  can  be  no  doubt  that  the  same 
adion  which  determines  the  absorption  of  potassium  or 
sodium  would  equally  determine  the  absorption  of  the 
rarer  alkaline  metals — lithium,  caesium,  and  rubidium;  or 
that  the  salts  of  the  other  metals  would  generally  be 
found  to  undergo,  in  contad  with  a  soil  containing  lime, 
a  similar  change  to  that  which  sulphate  of  magnesium 
and  other  salts  are  known  to  undergo.  The  list  of  sub¬ 
stances  that  come  under  the  power  of  soil-absorption  is, 
in  fad,  a  very  large  one.  Chemists  have,  however,  done 
wisely  in  concentrating  their  study  upon  the  commoner 
salts  of  those  bodies  which  are  known  to  be  an  essential 
part  of  plant-food,  and  are  consequently  always  present 
in  fertile  soils.  An  acquaintance  with  the  adion  of  the 
soil  towards  these  bodies  is  most  important,  and  they 
have  naturally  received  the  chief  share  of  attention. 

Different  bases  are  not  equally  absorbed  by  soil.  Few 
experiments  have,  however,  been  made  that  allow  of  an 
exad  comparison.  Way  found  that  a  clay,  treated 
respedively  with  chloride  of  ammonium  and  nitrate  of 
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potassium  (the  salts  being  used  in  the  proportion  of  their 
chemical  equivalents),  took  up  a  larger  percentage  of  the 
ammonium  than  of  the  potassium,  although,  at  the  same 
time,  a  greater  quantity  of  the  potassium  was  absorbed. 
In  experiments  by  Kiillenburg,* * * §  in  which  each  salt  was 
also  used  in  its  equivalent  proportion,  the  bases  were 
taken  up  by  the  soil  in  the  following  order,  regard  being 
had  to  the  proportions  of  the  equivalent  absorbed  : — Am¬ 
monium,  potassium,  magnesium,  calcium,  sodium.  The 
absorptive  energy  of  both  soil  and  clay  was  thus,  from  a 
chemical  point  of  view,  greatest  for  ammonium. 

Not  only  is  there  this  difference  with  regard  to  various 
bases,  but  experiment  has  shown  that  a  base  is  not  equally 
absorbed  by  soil  from  its  various  salts.  The  hydrate,  the 
phosphate,  and  carbonate  appear  to  be  the  salts  from 
which  the  soil  takes  up  the  largest  quantity  of  base  ; 
while,  from  the  sulphate,  nitrate,  and  chloride,  the  soil 
generally  removes  a  notably  smaller  quantity. f  Of  the 
last  three  salts,  the  greatest  absorption  is  usually  from 
the  sulphate.  Only  a  few  series  of  experiments  have 
been  published  in  which  the  behaviour  of  the  same  soil 
towards  various  salts  is  fairly  compared.  It  is  essential, 
for  such  a  purpose,  that  the  solutions  of  the  various  salts 
employed  should  each  contain,  not  the  same  proportion 
of  salt  to  water,  but  the  same  proportion  of  base  to  water — 
that,  in  fadt,  each  salt  should  be  used  in  the  proportion  of 
its  chemical  equivalent.  It  is  also  necessary  that  a  con¬ 
stant  proportion  be  maintained  between  the  weight  of 
soil  and  the  volume  of  salt-solution  throughout  the  ex¬ 
periments.  The  earlier  experiments  on  soil-absorption 
were  not  made  with  this  exactness.  Kiillenburg  has 
recently  published  an  elaborate  series  of  experiments 
upon  one  soil,  employing  each  salt  in  its  equivalent  pro¬ 
portion,  and  in  five  states  of  dilution.  Taking  the  total 
absorption  in  each  five  experiments  as  representing  the 
absorptive  power  of  the  soil  for  the  particular  salt  em¬ 
ployed,  and  calling  the  greatest  absorption  in  each  series 
100,  we  have  the  following  as  the  proportion  in  which  the 
bases  were  removed  from  their  various  salts  : — 

Comparative  Absorption  from  Different  Salts  of  the 

Same  Base. 

(The  greatest  absorption  reckoned  as  100.) 

Ammonium.  Potassium.  Sodium.  Magnesium.  Calcium. 


Phosphate 

100  . . 

100 

. .  100  . . 

— 

— 

Carbonate 

62  . . 

95 

. .  85  . . 

— 

— 

Sulphate 

56  •• 

72 

. .  48  •  • 

100  . . 

100 

Nitrate  .. 

48  .. 

58 

••  53  •• 

84  •  • 

64 

Chloride 

45  •• 

57 

. .  60  . . 

81  .. 

81 

We  see  j;hat,  in  every  case,  the  soil  retained  most  base 

from  the  solution  of  the  phosphate  and  carbonate,  and 
that  the  sulphate  stands  next  highest,  except  in  the  case 
of  sodium.  Henneberg  and  Stohmann,+  experimenting 
on  a  garden-soil  with  salts  of  ammonium,  found  the  ab¬ 
sorption  of  ammonium  from  the  various  salts  to  be  in  the 
following  order: — Phosphate,  hydrate,  sulphate.  The 
absorption  from  the  chloride  and  nitrate  was  about  equal, 
and  the  smallest  of  any.  E.  Peters||  found  the  following 
order  of  absorption  with  salts  of  potassium  : — Phosphate, 
hydrate,  carbonate,  bicarbonate,  nitrate,  sulphate,  chloride. 
Fraas,§  using  lysimeters  as  the  vessels  for  his  experiment, 
found  the  absorption  of  potassium  salts  to  be  in  the  order 
of  carbonate,  sulphate,  nitrate.  The  only  experiments 
I  know  of  respecting  the  absorption  of  phosphoric  acid 
from  its  various  combinations  are  those  by  Kullenberg, 
forming  part  of  the  series  already  referred  to.  He  em¬ 
ployed  the  phosphates  of  potassium,  sodium,  and  ammo¬ 
nium,  and  found  the  proportion  of  acid  removed  by  the 
soil  from  these  salts  to  be  as  100  for  the  potassium  salt, 


*  Jahresbcricht  dev  Agrikultur-Chemie ,  1865,  p.  15. 

+  Some  soils  appear  capable  of  removing  about  equal  quantities  of 
ammonia  from  solutions  of  free  ammonia  and  of  the  three  salts  just 
named. 

X  Jahresebricht  der  Agrikultur-Chemie,  1858-9,  p.  25. 

H  Ibid.,  1 860- 1,  p.  9. 

§  Ibid.,  1861-2,  p.  II. 


87  for  the  sodium,  and  68  for  the  ammonium.  The  whole 
of  this  branch  of  the  subjedt  requires  further  research. 

The  quantity  of  a  substance  which  a  soil  will  take  up 
when  shaken  with  a  solution  of  it,  is  found  to  depend 
very  much  upon  the  strength  of  the  solution.  The  follow¬ 
ing  rule  has  been  thoroughly  established  by  a  number  of 
observers: — Soils  remove  the  greatest  proportion  of  base 
from  a  salt  solution  when  that  solution  is  weak,  but  they 
take  up  the  greatest  quantity  when  the  solution  is  strong. 
Thus,  in  one  of  Kiillenberg’s  experiments,  100  grms.  of 
soil  took  up  o'236o  grm.  of  potash  from  a  solution  of  the 
sulphate,  while  from  a  solution  of  i-5th  the  strength  the 
same  weight  of  soil  only  absorbed  o'ogyy  grm.  ;  but  in  the 
first  case  only  2i'i  per  cent  of  the  total  potash  was  taken 
up,  while  in  the  last  the  absorption  was  43’8  per  cent. 
The  first  part  of  this  law  probably  holds  good  only  in  those 
cases  where,  as  in  the  experiments  from  which  it  is  de¬ 
duced,  the  salt  is  in  excess  of  the  soil.  A  strong  and 
weak  solution  poured  in  each  case  upon  an  excess  of  soil 
would,  we  conceive,  have  their  salt  equally  removed,  un¬ 
less,  indeed,  the  stronger  solution  was  so  concentrated 
that  it  failed  to  moisten  the  bulk  of  soil  necessary  for  its 
absorption.  It  is  said,  by  many  investigators,  that  a  soil 
never  removes  the  whole  of  a  substance  from  solution. 
This  may,  perhaps,  be  true  when  taken  in  its  absolute 
sense.  The  proportion  of  the  salt  removed  must,  how¬ 
ever,  greatly,  depend  on  the  volume  of  soil  employed.  If, 
as  in  most  experiments,  the  soil  is  shaken  up  with  four  or 
five  times  its  bulk  of  liquid,  a  notable  quantity  of  the  salt 
will  remain  unabsorbed  ;  but,  if  the  soil  be  used  in  excess, 
and  the  liquid  filtered  through  it,  as  in  Way’s  original 
experiments,  the  absorption  of  ammonia,  potash,  and 
phosphoric  acid  will  be  found  to  be  all  but  complete, 
minute  traces  only  appearing  in  the  filtrate ;  a  fadt  amply 
attested  by  the  analysis  of  drainage  waters  from  cultivated 
fields. 

The  bases  absorbed  by  soil  are,  to  some  extent,  given  up 
again  when  the  soil  is  treated  with  water.  Voelcker  found 
that  a  soil  which  had  taken  up  ammonia  from  solutions 
of  the  hydrate,  sulphate,  and  chloride,  gave  back  again 
half  of  the  quantity  absorbed  when  washed  from  four  to 
seven  times  with  four  times  its  weight  of  water,  the  water 
remaining  in  contadt  each  time  for  several  days.  E.  Peters 
found  that  a  soil  which  had  absorbed  potash,  gave  up 
about  1  part  of  potash  to  30,000  of  water,  but  that  the 
potash  was  much  more  soluble  in  water  containing  car¬ 
bonic  acid.  The  information  we  have  on  this  head  is  very 
scanty  ;  more  experiments  are  much  needed. 

A  further  point  that  has  been  noticed  respedting  the  ab¬ 
sorptive  adtion  of  soils  is  the  displacement  of  one  base 
by  another.  We  have  already  seen,  in  Way’s  experi¬ 
ments,  how  the  absorption  of  ammonia  or  potash  from 
their  salts  is  generally  attended  by  the  separation  of  lime 
from  its  combination  in  the  soil.  In  the  same  way,  a  soil 
saturated  with  ammonia  gives  up  a  part  of  its  ammonia 
when  treated  with  a  potassium  salt,  and  potash  to  some 
extent  replaces  the  ammonia  in  the  soil.  This  adtion, 
too,  has  been  but  little  studied,  though  pradtically  of 
great  importance.  Voelcker  has  pointed  out  that  the 
beneficial  adtion,  upon  some  soils,  of  common  salt 
may  be  owing  to  the  displacement,  by  the  soda,  of  some 
of  the  more  valuable  constituents  of  plant-food  which  the 
soil  contains. 

We  have  now  to  consider  the  various  explanations 
which  have  been  offered  of  these  remarkable  phenomena 
of  soil  absorption. 

In  Way’s  first  paper,  no  attempt  is  made  to  establish  a 
theory  respedting  the  absorptive  power  of  soils.  He 
plainly  states  that  he  considers  the  operation  a  purely 
chemical  one,  and  hints  that  the  absorptive  faculty  resides 
in  some  constituent  of  clay.  He  shows,  by  experiment, 
that  ignition  of  a  soil  or  clay  greatly  diminishes  its  ab¬ 
sorbing  power ;  that  treatment  with  strong  acid  till  all 
soluble  matter  is  removed  fails  to  extinguish  the  absorp¬ 
tive  power,  though  more  or  less  diminishing  it.  In  his 
second  paper,  Way  describes  a  series  of  experiments  with 
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certain  artificially-prepared  hydrated  double  silicates, 
which  satisfied  him  that  it  was  to  the  presence  of  such 
compounds  in  soils  that  their  absorptive  power  was  to  be 
attributed.  Way  took  a  solution  of  silicate  of  sodium, 
and  poured  it  into  a  solution  of  alumina  in  soda  ;  the 
precipitate  that  formed  was  a  double  silicate  of  aluminium 
and  sodium.  This  compound,  if  treated  with  lime-water, 
or  a  solution  of  any  calcium  salt,  gave  up  soda  and  absorbed 
lime.  The  resulting  double  silicate  of  aluminium  and  cal¬ 
cium,  if  treated  with  a  salt  of  potassium,  gave  up  lime  and 
absorbed  potash.  If  the  sodium,  calcium,  or  potassium 
salts  were  treated  with  a  salt  of  ammonium,  they  gave  up 
soda,  lime,  or  potash,  and  absorbed  ammonia.  In  fad, 
as  far  as  the  experiments  went,  all  the  principal  features 
which  mark  the  absorption  of  bases  by  soil  were  displayed 
in  still  greater  energy  by  these  artificially-prepared  sili¬ 
cates.  The  affinity  of  the  silicate  of  aluminium  for  bases 
appeared  to  be  greatest  for  ammonia,  and  least  for  soda  ; 
salts  of  ammonium  would  decompose  any  of  the  other 
silicates.  The  silicates  of  aluminium  and  calcium  had 
the  power  of  absorbing  ammonia  gas  from  the  atmosphere. 
All  the  silicates  possessed  a  very  considerable  degree  of 
insolubility. 

The  explanation  of  the  absorptive  adion  of  soils  put  forth 
by  Way  has  not  met  with  unanimous  acceptance  among 
agricultural  chemists.  It  would  be  tedious  to  narrate  the 
views  and  conclusions  of  each  experimenter,  founded  as 
they  are  in  many  cases  on  very  limited  data,  but  we  may 
point  out  the  principal  divisions  of  opinion. 

Way’s  opinion,  that  the  absorption  by  soil  was  a  result 
of  the  chemical  combination  of  the  substance  absorbed 
with  some  constituent  of  the  soil,  has  been,  on  the  whole, 
generally  shared  by  subsequent  experimenters.  Some,  as 
Rautenberg  and  E.  Heyden,  have  supported  Way’s  theory 
of  silicates  in  its  entirety,  and  have  sought  to  show  that 
the  absorptive  power  of  a  soil  is  in  proportion  to  the 
amount  of  silicates  (decomposable  by  the  alternate  adtion 
of  hydrochloric  acid  and  carbonate  of  sodium)  which  it 
contains.  Others,  as  Knop  and  Voelcker,  while  not  deny¬ 
ing  the  absorptive  power  of  silicates,  have  pointed  to  the 
hydrated  oxides  of  iron  and  aluminium  as  a  further  and 
important  source  of  the  absorptive  energy  of  soils.  Others, 
again,  have  experimented  with  the  organic  matter  of  soils, 
that  assemblage  of  little  known-bodies  that  usually  goes 
by  the  name  of  humus,  and  have  shown  that  it,  too,  to 
some  limited  extent,  possesses  absorptive  powers. 

Besides  these  opinions,  all  of  which  take  a  chemical  view 
of  the  question,  we  have  the  wholly  different  view  put 
forth  by  Liebig,  who  considers  that  the  absorption  of  the 
various  substances  by  soil  is  not  in  any  way  a  result  of 
chemical  combination,  but  is  merely  a  consequence  of  the 
“  physical  attradtion  ”  of  a  highly  porous  body.  We  are 
referred  to  the  well-known  power  of  charcoal,  of  removing 
certain  substances  from  their  solution  in  water,  in  conse¬ 
quence  of  which  property  it  is  so  largely  used  as  a  de¬ 
colourising  agent.  The  ordinary  process  of  dyeing  is 
quoted  as  another  illustration  of  the  same  adtion  ;  where 
certain  organic  colouring  matters  are  removed  from  solu¬ 
tion  by  the  vegetable  or  animal  fibre  and  remain  very  per¬ 
manently  united  to  it.  We  are  told  there  is,  in  these 
cases,  no  chemical  combination  between  the  absorbent  and 
the  substance  absorbed,  that  the  adtion  is  the  result  of  mere 
physical  attradtion,  and  that  the  absorbent  powers  of  soil 
are  nothing  more  than  a  manifestation  of  the  same  adtion 
towards  certain  inorganic  salts.  It  will  be  as  well  to  state 
the  view  taken  by  Liebig  in  his  own  words* — 

“  There  can  be  no  doubt  that  all  the  component  parts 
of  arable  soil  have  a  share  in  these  properties,  but  only 
when  they  possess  a  certain  mechanical  condition,  like 
wood  or  animal  charcoal ;  and  that  this  power  of  absorp¬ 
tion  depends,  as  in  charcoal,  upon  a  surface  attradtion, 
which  is  termed  a  physical  attradtion,  because  the  attradted 
particles  enter  into  no  combination,  but  retain  their 
chemical  properties. 

“ The  term  ‘physical  attradtion,’  as  used  here,  does  not 


signify  a  peculiar  attradtive  force,  but  merely  designates 
the  ordinary  chemical  affinity,  which  shows  differences  of 
degree  in  its  manifestation. 


“  From  a  solution  of  carbonate  of  potash  or  ammonia, 
or  from  a  solution  of  phosphate  of  lime  in  carbonic  acid 
water,  the  arable  soil  will  withdraw  the  potash,  ammonia, 
and  phosphoric  acid,  without  any  chemical  interchange 
with  the  constituents  of  the  earth  taking  place.” 

We  will  not  at  present  inquire  whether  Liebig’s  view  of 
the  subjedt,  or  the  views  of  other  chemists  already  quoted, 
are  more  in  harmony  with  the  fadts  of  the  case,  but  will 
only  just  remark  that  Liebig’s  description  of  the  attradtive 
power  of  soil  and  other  absorbents  as  nothing  more  than 
an  instance  of  “  ordinary  chemical  affinity,”  seems  hardly 
consistent  with  the  other  statements  he  makes  regarding 
this  property.  Liebig  tells  us  that  all  the  component 
parts  of  arable  soil  have  a  share  in  this  chemical  affinity, 
if  only  they  possess  a  sufficiently  porous  texture.  Now 
we  can  readily  understand  that  an  insignificant  chemical 
affinity  may  be  greatly  exalted  by  increasing  the  surface 
of  the  adting  body  ;  but  that  the  various  constituents  of 
soil,  differing  as  they  do  so  greatly  in  their  chemical 
nature,  should  all  of  them,  if  they  display  the  necessary 
amount  of  surface,  exhibit  the  same  chemical  affinity  for 
the  same  substances,  is  more  than  a  chemist  will  readily 
believe.  This,  however,  is  what  is  virtually  assumed  by 
Liebig.  He  tells  us,  “  there  is  no  perceptible  connection 
between  the  composition  of  a  soil  and  its  power  of 
absorbing  potash,  ammonia,  and  phosphric  acid.”  If 
mechanical  texture  is  everything,  and  the  chemical 
properties  of  the  material  nothing,  the  phenomena  in 
question  must  clearly  be  physical,  and  not  chemical. 

(To  be  continued.) 
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Notes  of  a  Course  of  Seven  Lectures  on  Electrical  Phe¬ 
nomena  and  Theories.  By  Professor  Tyndall,  LL.D., 
F.R.S.  (Lecture  I.) 

1.  If  two  pieces  of  the  same  metal  (pure  zinc  or  pure 
platinum,  for  example),  be  immersed  in  water,  which  has 
been  rendered  sour  by  the  addition  of  a  little  sulphuric 
acid,  the  acidulated  water  attacks  neither. 

The  ordinary  zinc  of  commerce,  being  rendered  impure 
by  the  admixture  of  other  metals,  is  attacked  by  the  acid. 
It  may,  however,  be  enabled  to  withstand  the  acid  by 
covering  its  surface  with  mercury.  The  zinc  is  dissolved 
by  the  mercury,  detached  from  its  impurities,  and  pre¬ 
sented  to  the  liquid.  This  process  is  called  amalgamation. 

2.  If  two  pieces  of  two  different  metals  (pure  zinc  or 
pure  platinum,  for  example),  be  immersed  in  acidulated 
water,  no  sensible  adion  occurs  as  long  as  the  metals  do 
not  touch  each  other ;  but  the  moment  they  touch,  and  as 
long  as  they  continue  in  contact,  the  zinc  is  attacked  by 
the  acidulated  water  and  dissolves,  while  bubbles  of  gas 
rise  from  the  surface  of  the  platinum. 

3.  This  gas  when  collected  proves  to  have  the  specific 
gravity  of  hydrogen  ;  like  hydrogen  it  also  burns  in  the 
air.  The  water,  in  fad,  is  decomposed  by  the  touching 
metals  ;  its  oxygen  unites  with  the  zinc  to  form  oxide  of 
zinc,  while  its  hydrogen  escapes  from  the  platinum. 

4.  If  the  two  metals  be  only  partially  plunged  into  the 
acidulated  water,  it  does  not  matter  whether  contad  occurs 
within  the  liquid  or  outside  of  it.  The  effed,  in  both  cases, 
is  the  decomposition  of  the  water,  the  solution  of  the  zinc, 
and  the  liberation  of  the  hydrogen  gas. 

5.  When  the  two  partially  immersed  metals  are  con- 
neded  outside  the  liquid  by  a  long  wire  (say  of  copper)  the 
effed  is  the  same  as  when  they  touch  diredly.  In  both 


*  “  The  Natural  Laws  of  Husbandry,”  pp.  67—69. 
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cases  a  circuit  is  said  to  be  formed,  consisting  of  the  two 
metals  and  the  liquid.  In  the  case  last  mentioned  the 
copper  wire  is  said  to  complete  the  circuit. 

For  these  experiments  a  strip  of  platinum  and  a  strip  of 
amalgamated  zinc  are  employed.  The  liquid  is  placed  in 
a  glass  cell  with  parallel  sides  through  which  is  sent  a 
beam  of  light,  and  by  means  of  a  lens  a  magnified  image 
of  the  cell  and  its  two  strips  is  cast  upon  a  screen.  The 
chemical  action  consequent  upon  touching  the  metals,  or 
on  completing  the  circuit  with  a  wire,  and  its  suspension 
when  contact  is  interrupted,  are  then  very  plainly  seen. 

6.  The  wire  is  also  said  to  be  the  vehicle  of  an  electric 
current  which  flows  round  the  circuit.  It  is  also  called  a 
voltaic  current,  because  the  action  here  described  was 
discovered  by  the  celebrated  Italian  philosopher,  Volta. 
These  terms,  however,  convey  to  us,  as  yet,  no  meaning. 
Our  sole  business  during  the  present  lecture  is  to  examine 
the  wire  which  completes  the  circuit,  and  to  determine 
wherein  it  differs  from  an  ordinary  wire. 

7.  And  to  enable  ourselves  to  do  this  effectually,  we 
shall  employ  an  arrangement,  or  a  combination,  of  zinc 
and  platinum  plates  and  acids,  known  as  a  voltaic  battery. 
We  shall  subsequently  analyse  this  battery,  and  determine 
what  occurs  within  it.  For  the  present,  as  aforesaid,  we 
shall  confine  ourselves  to  the  examination  of  the  wire 
which  completes  the  circuit  outside  the  battery. 

8.  Interrupting  the  circuit,  and  immersing  the  wire  in 
iron  filings,  it  shows  no  power  of  attraction  over  them. 
Establishing  the  circuit,  on  re-immersing  the  wire  in  the 
filings  they  cluster  round  it  and  cling  to  it.  If  the  wire  be 
raised  out  of  the  filings,  they  form  an  envelope  round  it. 
The  moment,  however,  the  circuit  is  interrupted,  the  filings 
fall. 

g.  If  the  wire  be  disconnected  from  the  plates  of  platinum 
and  zinc,  and  stretched  under  and  parallel  to  a  suspended 
bar  magnet,  no  action  is  observed  ;  but  on  making  the 
wire,  stretched  beneath  the  magnet,  form  part  of  a  voltaic 
circuit,  the  magnet  is  deflected  from  the  magnetic  meridian. 
This  is  CErsted’s  discovery. 

10.  To  the  eye  the  wire,  if  tolerably  thick,  is  unchanged 
by  its  connection  with  the  zinc  and  platinum.  But  if  for 
the  thick  copper  wire  a  thin  platinum  wire  be  substituted 
it  is  sensibly  heated,  and  may  even  be  caused  to  glow 
brightly.  The  wire,  therefore,  must  be  the  vehicle  of 
some  power  or  condition  which  is  competent  to  produce 
both  magnetic  and  thermal  phenomena. 

11.  If  a  naked  wire,  forming  part  of  a  voltaic  circuit, 
be  wound  round  a  bar  of  iron,  the  power  of  which  the 
wire  was  the  vehicle  is  in  great  part  transmitted  to  the 
iron,  which  becomes  part  of  the  circuit. 

12.  But,  if  the  wire  be  overspun  with  cotton,  or,  still 
better,  with  silk,  this  transmission  of  the  power  from  the 
wire  to  the  iron  bar  is  prevented.  The  wire  may  then  be 
coiled  round  the  bar,  while  the  power  is  compelled  to 
pass  in  succession  through  all  the  convolutions  of  the 
wire.  Here  the  iron  bar  is  not  at  all  in  the  circuit. 

13.  But,  though  not  in  the  circuit,  it  is  powerfully 
excited  by  the  surrounding  wire.  Every  convolution  of 
the  wire  evokes  a  certain  amount  of  magnetism  in  the  bar ; 
and,  by  rendering  the  convolutions  sufficiently  numerous, 
a  magnet  of  enormous  strength  may  be  thus  generated. 
This  is  Arago’s  discovery. 

14.  Such  a  magnet  is  called  an  electro-magnet,  to  dis¬ 
tinguish  it  from  ordinary  permanent  steel  magnets.  When 
the  circuit  is  broken,  the  power  of  the  electro-magnet 
ceases.  It  then  falls  from  its  highly-excited  condition  to 
the  condition  of  ordinary  iron. 

15.  For  eledtro-magnetic  purposes,  the  covered  wire  is 
usually  coiled  round  a  hollow  reel,  several  layers  of  coils 
being  sometimes  superposed  upon  each  other.  In  this 
condition,  the  reel  is  called  an  electro-magnetic  helix. 
The  iron  bar  to  be  magnetised  is  placed  within  the  helix, 
forming  its  core.  The  eledtro-magnet  may  be  either 
straight,  shaped  like  a  horseshoe,  or  it  may  be  caused  to 
assume  other  forms. 

16.  The  smooth  bar  of  iron  placed  across  the  ends  or 


poles  of  a  horseshoe-magnet  is  sometimes  caled  a  keeper, 
sometimes  an  armature,  and  sometimes  a  sub-magnet. 

17.  It  is  not  necessary  that  the  convolutions  of  the 
helix  should  be  close  to  the  core  :  a  hoop,  for  example, 
1  yard  in  diameter,  round  which  covered  wire  is  coiled, 
magnetises  an  iron  bar  placed  across  it  at  its  centre.  The 
magnetised  body  is  here  nearly  18  inches  from  the  mag- 
netising-coil.  How  is  the  power  transmitted  from  one  to 
the  other?  is  it  an  action  at  a  distance,  or  does  it  require 
a  medium  for  its  propagation  ?  Ido  not  know.  The 
question,  at  present,  profoundly  interests  investigators. 

18.  If  a  covered  wire  forming  part  of  a  voltaic  circuit 
be  coiled  round  an  iron  bar  near  one  of  its  ends,  there  is 
a  propagation  of  the  excitement  along  the  bar  towards  the 
distant  end.  As  the  coils  augment  in  number,  the  attrac¬ 
tive  power  of  the  distant  end  increases.  On  undoing  the 
coils,  the  magnetism  gradually  falls.  The  process  re¬ 
sembles,  more  or  less,  the  conduction  of  heat — the  aug¬ 
mentation  of  the  coils  answering  to  the  increasing  of  the 
temperature,  and  the  undoing  of  the  coils  answering  to 
the  cooling  of  the  end  of  the  bar. 

ig.  When  the  end  of  a  cylinder  of  iron  is  partially 
introduced  into  an  eledtro-magnetic  helix,  on  completing 
the  circuit,  a  force  of  sudtion  is  exerted  upon  it,  tending  to 
draw  it  into  the  helix.  Page  turned  this  force  to  account 
in  the  construction  of  an  eledtro-magnetic  engine. 

Hollow  iron  cylinders,  which  pass  freely  into  the  helix, 
are  employed  for  this  experiment,  the  end  only  of  the 
hollow  cylinder  being  introduced.  When  the  circuit  is 
completed,  the  cylinder  is  suddenly  and  strongly  sucked 
in. 

20.  Others  have  turned  to  account  mechanically  the 
attraction  exerted  by  eledtro-magnetic  cores  on  bars  of 
iron.  The  distinguished  electro-mechanician,  Froment, 
produced  rotatory  motion  in  this  way.  A  series  of  electro¬ 
magnets  are  so  ranged  that  their  poles  lay  facing  each 
other  along  the  circumference  of  a  circle  ;  and  a  series  of 
tranverse  bars  of  iron  are  so  connected  together  as  to  be 
able  to  approach  the  poles  in  succession,  and  rotate  as  a 
system.  When  the  circuit  is  established,  these  bars  are 
attracted,  motion  being  thus  imparted  to  the  system. 
The  bars,  on  arriving  at  the  poles  which  attract  them, 
suddenly  cease  to  be  attracted,  the  magnetism  being 
temporarily  suspended  to  allow  each  bar  to  pass  forward, 
with  the  velocity  impressed  upon  it,  to  the  next  pair  of 
attracting  poles.  On  reaching  these,  the  magnetism  is 
again  temporarily  suspended.  Thus  the  bars  are  never 
pulled  back ;  and  in  this  way  a  continuous  motion  of 
rotation  is  maintained. 

21.  This  rotatory  motion  can  be  applied  in  various 
ways  ;  it  may,  for  example,  be  caused  to  pump  water,  to 
saw  wood,  or  to  drive  piles. 

One  of  Froment’s  electro-magnetic  engines,  and  its 
application  to  pumping  and  pile-driving,  is  employed  to 
illustrate  this. 

22.  Sound  is  one  of  the  physical  effects  which  accom¬ 
pany  sudden  magnetisation  and  sudden  demagnetisation. 
An  ear  placed  close  to  an  iron  core  hears  a  clink  the 
moment  the  circuit  is  established  round  it.  A  clink  is 
also  heard  when  the  circuit  is  broken.  This  is  Page’s 
discovery.  Employing  a  contact-breaker  (in  a  distant 
room,  to  abolish  its  noise),  the  coil  may  be  magnetised 
and  demagnetised  in  quick  succession  ;  the  sounds  then 
produced  may  be  heard  by  several  hundreds  at  once. 

A  poker  of  good  soft  iron,  placed  within  an  electro¬ 
magnetic  helix,  and  with  its  two  ends  supported  on 
wooden  trays,  produces  a  very  good  effect.  The  sound 
may  be  rendered  musical. 

23.  When  an  iron  bar  is  magnetised,  its  volume  is 
unchanged,  but  its  shape  is  altered  ;  it  lengthens  in  the 
direction  of  magnetisation.  This  is  Joule’s  discovery. 

24.  Joule  employed  a  system  of  levers  to  augment  the 
effect,  and  a  microscope  to  observe  the  elongation  thus 
augmented.  Our  method  is  this : — The  iron  bar  is  mag¬ 
netised  by  an  electro-magnetic  helix  which  surrounds  it. 
Its  elongation  is  first  augmented  fiftyfold,  by  means  of  a 
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lever ;  and  this  motion  is  applied  to  turn  the  axis  of  a 
rotating  mirror.  From  the  mirror  is  reflected  a  long  beam 
of  light,  which  forms  an  index  without  weight.  The 
reflected  beam  may  be  caused  to  print  a  circle  of  light 
upon  a  white  screen,  and  this  circle,  when  the  bar  is 
magnetised,  suffers  a  displacement,  due  to  the  elongation 
of  the  bar.  This  displacement  may  amount  to  a  foot  or 
more. 

What  is  the  cause  of  this  elongation  ?  The  discus¬ 
sion  of  this  question  requires  some  preliminary  know¬ 
ledge. 

25.  If  a  sheet  of  paper,  or  a  square  of  glass,  be  placed 
over  a  magnet,  iron  filings,  scattered  on  the  paper  or  on 
the  glass,  arrange  themselves  in  lines,  which  Faraday  calls 
lines  of  force.  Along  these  lines,  the  filings  set  their 
longest  dimensions,  and  they  also  attach  themselves  end 
to  end.  A  little  bar  of  iron,  or  a  small  magnetic  needle, 
freely  suspended,  sets  itself  also  along  these  lines  of 
force. 

The  formation  and  modifications  of  the  magnetic 
curves,  or  lines  of  force,  are  shown  in  this  leCture  by  means 
of  small  magnets  held  between  plates  of  glass  and  strongly 
illuminated.  Magnified  images  of  the  curves  are  thrown 
upon  a  screen  about  40  feet  distant.  The  shifting  of 
the  curves  by  the  tapping  of  the  glass  is  plainly  visible. 

26.  We  may  regard  a  bar  of  iron  as  made  up  of  particles 
united  by  the  force  of  cohesion,  but  still  to  some  extent 
distinct.  When  iron  is  broken,  we  see  crystalline  facets 
on  the  surface  of  fradture.  In  fadt,  the  bar  is  composed 
of  minute  crystals  of  irregular  shape.  These,  when  the 
bar  is  magnetised,  try  to  set  their  longest  dimensions 
parallel  to  the  diredtion  of  magnetisation — that  is  to  say, 
in  the  diredtion  of  the  bar  itself.  They  succeed  in  this 
effort  to  some  slight  extent,  and  thus  produce  the  minute 
and  temporary  lengthening  of  the  bar.  This  is  the  ex¬ 
planation  of  De  la  Rive  ;  it  is,  I  think,  as  true  as  it  is 
acute. 

27.  Magnetic  oxide  of  iron  may  be  suspended  as  a 
powder  in  water  contained  in  a  cylindrical  vessel  with  flat 
glass  ends.  Let  the  vessel  be  surrounded  by  a  coil  of 
covered  wire.  Looking  at  a  candle  through  the  muddy 
liquid,  and  making  the  coil  part  of  a  voltaic  circuit,  the 
candle  brightens  at  the  moment  the  circuit  is  made. 
Breaking  the  circuit,  dimness  again  supervenes.  This  is 
due  to  an  arrangement  of  the  particles  of  suspended  oxide, 
similar  to  that  of  the  iron  filings.  They  set  their  longest 
dimensions  parallel  to  the  beam  of  light,  and  thus  obstruct 
its  passage  less.  They  also  attach  themselves  end  to  end, 
and  form  lines  like  the  lines  of  filings.  This  beautiful  ex¬ 
periment  is  due  to  Grove. 

Proje&ing  a  magnified  image  of  the  end  of  the  cylin¬ 
drical  cell  on  a  screen,  and  sending  through  it  the  beam  of 
the  eleCtric  lamp  whenever  the  circuit  is  established,  an 
illuminated  disc,  2  or  3  ft  in  diameter,  flashes  out  upon 
the  screen. 


NOTICES  OF  BOOKS. 


A  Manual  of  Qualitative  Analysis.  By  Robert  Gallo¬ 
way,  Professor  of  Applied  Chemistry  in  the  Royal 
College  of  Science  for  Ireland,  &c.  Fifth  edition  ;  re¬ 
written  and  enlarged ;  with  plate,  and  other  illustra¬ 
tions.  London:  John  Churchill  and  Sons.  1870. 

That  a  work  of  this  kind  should  reach,  in  a  few  years,  a 
fifth  edition,  is,  in  itself,  positive  evidence  that  such  a  book 
is  a  really  useful  one  to  a  great  number  of  students.  The 
new  edition  before  us  is  materially  improved,  and  also 
greatly  enlarged.  Among  the  additions,  we  find — Bun¬ 
sen’s  Flame  Reactions,  with  a  plate  of  figures  of  the  appa¬ 
ratus;  the  Detection  of  the  Poisonous  Metals  and  Acid 
Radicals  in  the  Presence  of  Organic  Matter ;  Additiona 
Tests  for  the  Detection  of  the  Individual  Alkaloids,  anc 
More  Complete  Systematic  Methods  for  the  Detection  o" 


these  Bodies.  The  new  notation  has  been  adopted  ;  and 
the  book  has  been  divided  into  three  main  parts,  treating, 
respectively,  on  Inorganic  Analysis,  Analysis  of  Organic 
Substances,  and  on  Operations.  There  is  found,  almost 
at  the  end,  an  excellent  list  of  apparatus  required  for 
qualitative  analysis,  and  appendices  wherein  the  treat¬ 
ment  of  silver,  platinum,  and  gold  residues  is  fully 
treated. 


Attfield's  Saturation  Tables,  for  Acids  and  Alkaline  Car¬ 
bonates.  Printed  and  published  (under  authority)  by 
H.  Silverlock,  g2,  Blackfriars  Road,  and  Earl  Street, 
DoCtors  Commons.  Price  6d. ;  mounted  on  card,  var¬ 
nished,  and  eyeletted,  gd. 

These  tables  are  reprinted  in  large  type  from  Dr.  Att- 
field’s  valuable  work  on  “  General,  Medical,  and  Pharma¬ 
ceutical  Chemistry.”  They  are  issued  in  the  most  con¬ 
venient  form  for  constant  reference,  and  will  be  found 
useful  to  chemists  and  pharmaceutists. 


CORRESPONDENCE. 


GRADUATING  DIAPHRAGM. 


To  the  Editor  of  the  Chemical  News. 

Sir, — In  one  of  Mr.  Suffolk’s  excellent  articles  on  “  Micro¬ 
scopical  Manipulation  ”  (vol.  xx.,  p.  2gi),  he  mentions 
one  form  of  graduating  diaphragm. 

Allow  me  to  supplement  this  with  the  following 
extract  from  the  Journal  of  the  Franklin  Institute, 
of  February  last,  in  which  is  described  a  new  and 
very  ingenious  contrivance  by  Mr.  J.  Zentmayer, 
so  well  and  widely  known  from  his  microscopic  stands 
and  lenses,  and  orthoscopic  view  lens,  made  with 
one  kind  of  glass  only,  and  yet  without  any  chromatic 
error  which  can  be  detected  by  very  delicate  tests. 

“  At  the  last  meeting  of  the  Institute,  there  was 
exhibited  this  exceedingly  ingenious  arrangement,  which 
is  shown  in  the  accompanying  cuts,  which  are  taken  from 


Fig.  1. 


photographs ;  Fig.  1  showing  the  apparatus  with  its 
largest,  and  Fig.  2  with  its  smallest  opening.  To  obtain 
a  circular  diaphragm  which,  like  the  eye,  should  expand 
and  contract  gradually  by  a  continuous  change,  and  yet 
be  made  of  rigid  and  unchangeable  material,  might 
seem,  at  first  sight,  to  be  an  impossibility ;  but,  after 
all,  when  the  result  is  accomplished,  as  in  this  apparatus, 
we  are  surprised  as  much  by  the  simplicity  as  by  the 
ingenuity  of  the  means  employed. 

The  wood-cuts  almost  explain  the  apparatus  of  them¬ 
selves  ;  but  we  may  say,  in  addition,  that  it  consists  of 
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two  cylinders  or  rollers  with  parallel  axes  and  surfaces  in 
contadl,  having  similar  conical  grooves  on  their  surfaces, 
and  fine  teeth  cut  at  one  end  of  each,  which,  gearing 
together,  cause  them  to  rotate  in  unison. 

There  is,  theoretically,  an  objection  to  a  diaphragm  of 
this  construction,  from  the  fact  that  its  opening  will  not 
always  be  in  the  same  plane — that  is,  the  smallest  cross- 
sedtion  of  the  space  between  the  rollers  will  not  always 
be  equidistant  from  a  plane  at  right  angles  to  the  line  of 
sight  and  passing  through  the  axes  of  the  rollers.  With 
the  larger  opening,  this  smallest  section  will  be  nearest  to, 
and  with  the  smaller,  further  from,  such  a  plane. 

In  practice,  however,  this  difference  is  so  small  as  to  be 
entirely  unimportant,  and  may  even,  in  some  cases,  be 
turned  to  advantage.” 

There  are  other  forms  of  gradually  adjustable  stops 
which  have  been  employed  with  more  or  less  success,  but 
few  involving  so  many  elements  of  durability  and 
convenience. — I  am,  &c., 

Henry  Morton. 

Franklin  Institute, 

Philadelphia,  U.S. 


ANALYSTS’  FEES. 


To  the  Editor  of  the  Chemical  News. 

Sir, — Is  it  not  time  that  some  regular  scale  of  fees  be 
recognised  by  the  body  of  qualified  analytical  chemists, 
to  which  appeal  could  be  made  in  cases  of  dispute  ?  In 
a  recent  judgment  at  the  County  Court,  His  Honour 
considered  that  “two  guineas  was  a  fair  charge”  for  a 
complete  analysis  of  water  to  be  used  for  brewing  pur¬ 
poses  ;  and  a  chemist,  who  parades  F.C.S.  after  his  name, 
and  on  his  card  states  he  is  from  the  Royal  School  of 
Mines,  was  actually  found  to  give  evidence  that  his  charge 
was  a  guinea  and  a  half! — I  am,  &c., 

William  Baker, 

Associate  of  the  Royal  School  of  Mines. 

County  Analyst’s  Office,  46,  High  Street, 

Sheffield,  April  28th,  1870. 


MANUFACTURE  OF  SULPHURIC  ACID. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  notice  in  the  Chemical  News  (vol.  xxi.,  p.  200) 
that  Mr.  D.  B.  Hewitt,  in  his  contribution  to  the  sulphuric 
acid  controversy,  mentions  that  Mason’s  ores  require 
much  less  nitre  per  100  parts  of  sulphur  burnt  than  do 
other  ores.  Would  he  kindly  say  whether  this  applies 
only  to  “  Mason’s  ”  ores  ?  or  does  it  take  in  all  Spanish 
and  cupreous  ones  ?  The  reason  for  one  kind  requiring 
so  much  less  than  another  would  also  oblige. — I  am,  &c., 

O.  V. 


DOUBLE  ARSENIATE  OF  MAGNESIA  AND 

AMMONIA. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  read  with  interest  the  note  on  the  double  arseniate 
of  magnesia  and  ammonia  by  Mr.  Frederick  Field,  F.R.S., 
in  the  Chemical  News  (vol.  xxi.,  p.  193).  Mr.  Field, 
however,  slightly  misunderstands  the  conclusion  of  mine, 
to  which  he  draws  attention  in  his  paper.  By  the  “  excess 
of  water”  which  is  driven  off  between  ioo°  and  no0  I 
mean  the  excess  above  the  1  equivalent,  not,  as  Mr.  Field 
understands,  the  whole  of  the  remaining  water. 

Experiments  that  I  have  made  seem  to  indicate  that 
this  equivalent  is  retained,  even  after  prolonged  heating  at 
a  temperature  of  120°  C.  As  to  drying  the  precipitates 
from  the  various  estimations  at  a  temperature  of  100°  to 
no0,  I  followed  precisely  the  instructions  given  in 
Fresenius’s  “  Quantitative  Analysis ;  ”  drying  at  the  above  *■ 


temperature  is  there  advised,  the  dry  arseniate  at  the 
same  time  being  represented  as  retaining  its  equivalent  of 
water. — I  am,  &c., 


Runcorn,  May  3rd,  1870. 


E.  W.  Parnell. 


MISCELLANEOUS. 


Fluids  in  Crystals. — Spedtrum  analysis  has  been 
applied  by  Vogelsang  and  Geissler  to  the  difficult  question 
of  determining  the  chemical  nature  of  the  fluid  found 
inclosed,  in  minute  quantity,  in  the  cavities  of  certain 
quartz-crystals.  Fragments  of  quartz  were  placed  in  a 
small  retort  which  was  connected  with  an  air-pump  and 
exhausted  ;  then,  by  the  application  of  heat,  the  quartz  de¬ 
crepitated,  and  the  evolved  vapour  was  examined  in  a 
Geissler-tube.  The  presence  of  carbonic  acid  was  thus 
abundantly  proved,  and  this  was  confirmed  by  the  turbidity 
which  it  produced  in  lime-water. 

Death  of  the  Dean  (Doyen)  of  the  French  Professors. 
— We  learn,  from  the  Moniteur  Beige  of  the  30th  ult., 
that  Dr.  Lordat,  Honorary  Professor  of  the  University  of 
Montpellier,  has  just  died  there,  at  the  advanced  age  of 
98  years.  The  deceased  took  the  degree  of  M.D.,  at  the 
university  just  named,  in  1797,  and  for  a  series  of  years 
he  occupied  the  post  of  Doyen  de  la  Facultede  Medecine, 
and  was  among  the  best  teachers  and  the  most  expert 
medical  practitioners  that  University  has  possessed.  The 
deceased  resigned  from  his  active  duties  some  ten  years 
ago,  retaining  the  titles  simply  honorary.  Dr.  Lordat  was 
a  staunch  supporter  of  the  doCtrine  of  vis  vitalis,  and  ad¬ 
verse  to  the  explanation  of  the  phenomena  of  life  by  merely 
physical  or  chemical  aCtion.  He  has  published  a  great 
many  excellent  medical  works,  and  was  (not  only  at  Mont¬ 
pellier,  but  in  the  whole  of  Southern  France)  a  physician 
whose  aid  and  advice  were  esteemed  of  great  value.  His 
valuable  library,  including  that  of  the  late  savant ,  Barthez, 
has  been  bequeathed  by  him  to  the  Medical  Faculty  of  the 
University  above  named. 

Working  Under  High  Pressure. — We  glean  the 
following  particulars  from  the  reports  of  the  works  at  the 
Illinois  and  St.  Louis  Bridge  : — At  a  depth  of  85  feet,  it 
was  first  noticed  in  the  east  air  chamber  that  the  flame  of 
a  candle  would  immediately  return  when  blown  out  by  the 
breath,  sometimes  after  an  interval  of  a  few  seconds,  and 
that  repeated  blasts  of  the  breath  were  required  to  finally 
extinguish  the  light.  This  phenomenon  is  not  observable 
at  the  present  depth  of  the  west  air  chamber  (over  71  feet) 
The  flame  of  the  candle  is,  perhaps,  twice  as  large  as  in 
the  normal  atmosphere,  but  such  large  quantities  of  carbon 
(particles  of  lamp-black)  and  smoke  are  emitted  as  to  con¬ 
stitute  a  serious  annoyance,  requiring  several  expedients 
to  get  rid  of  it.  Two  curious  accidents  from  fire  have 
occured  in  the  east  chamber,  one  of  which  caused  serious 
injury  to  one  of  the  workmen.  This  man  was  engaged  in 
passing  out  cement  from  the  air-lock  into  the  air  chamber, 
when  his  coat  skirts  came  in  contadt  with  a  candle  in  the 
lock,  and,  although  his  garments  were  woollen,  one  leg  and 
arm  were  badly  burned  before  the  flames  could  be  extin¬ 
guished.  In  the  other  case,  the  under  clothing  of  the  man 
saved  him  from  injury,  the  external  ones  about  the  waist 
being  badly  burned,  and  only  extinguished  by  his  fellow 
workmen  throwing  him  down  into  a  pool  of  water  in  the 
bottom  of  the  chamber.  Candles  are  the  only  lights  permit¬ 
ted  within  the  air  chambers,  being  less  liable  to  cause  acci¬ 
dents.  About  4  atmospheres  are  now  contained  within  the 
east  air  chamber,  the  pressure  being  about  44  lbs.  above  the 
normal  one.  Within  the  last  few  days,  several  of  the  work¬ 
men  employed  in  filling  the  east  chamber  with  concrete  have 
been  severely  attacked  with  paralysis.  No  death  from 
this  cause  occurred  until  after  the  depth  worked  in  was 
over  95  feet ;  three  or  four  have  occurred  within  the  past 
ten  days,  which  were  believed  to  have  been  superinduced 


214 


Chemical  Notices  from  Foreign  Sources 


(  Chemical  News, 
l  May  6,  1870. 


by  the  severe  air-pressure.  At  the  coroner’s  inquest  held 
on  the  last  one,  two  distinguished  physicians  present 
attributed  the  abnormal  developments  exhibited  by  post 
mortem  examination  to  diametrically  different  causes — 
one  to  a  too  sudden  change  from  the  normal  to  the  dense 
atmosphere,  and  the  other  to  the  too  rapid  transition  from 
the  dense  to  the  normal  pressure.  Neither  of  these  is 
corredt,  as  the  lock-tenders  have  never  been  thus  affedted, 
while  they  are  alternately  under  the  pressure  fifteen  to 
twenty  times  during  a  watch  of  two  hours  while  passing 
the  workmen  in  and  out.  It  is  probable  that  the  duration 
of  time  to  which  the  system  is  subjedted  to  the  unnatural 
pressure  is  the  chief  cause  of  the  paralysis  induced,  as 
many  hundreds,  indeed  thousands,  of  visitors  have  en¬ 
tered,  and  remained  in  the  chamber  from  thirty  minutes 
to  an  hour  and  a  half,  without  one  of  them  being  thus 
affedted.  The  chief  engineer  forbade  the  workmen  re¬ 
maining  longer  than  one  hour  at  a  time  in  it.  After  thus 
working  for  four  days,  the  workmen  themselves  protested 
and  petitioned  against  this ;  and  two-hour  shifts  have 
been  since  instituted,  in  consequence  of  their  expressed 
desire. 


CHEMICAL  NOTICES  FROM  FOREIGN 

SOURCES. 


Under  this  heading  will  be  found  an  encyclopcedic  list  of  chemical 
papers  published  abroad  during  the  past  week ,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices,  will,  therefore,  be  equivalent  to  an  English  edition  of 
the  “  JahresberichteP 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Comptes  Rendus  des  Seances  de  VAcadfonie  des  Sciences ,  April  25, 

1870. 

This  number  contains  the  following  original  papers  and  memoirs 
relating  to  chemistry  and  collateral  sciences  : — 

Researches  on  New  Platinic  Compounds  Derived  from  the 
Phosphuretted  Bases. — A.  Cahours  and  H.  Gal.— This  paper  con¬ 
tains  the  recordof  researches  on  the  results  of  the  reaction  of  bichloride 
of  platinum  upon  triethyl-phosphine.  The  authors  observe  that  com¬ 
pounds  are  formed  the  composition  and  constitution  of  which  are 
exactly  alike,  although  their  properties  differ  considerably.  The 
memoir  is  too  lengthy  to  enter  into  full  details  on  this  subject  here; 
we  therefore  propose  to  give  to  our  readers  a  full  translation  of  this 
paper  at  a  future  day. 

Utilisation  of  the  Secondary  Products  obtained  by  the  Manu¬ 
facture  of  Chloral  on  the  Large  Scale. — Dr/ A.  W.  Hofmann. — 
The  main  gist  of  this  paper  is  that,  in  Germany,  a  very  large  quantity 
of  hydrochloric  ether  is  prepared  as  a  by-produ<5t  of  the  preparation  of 
chloral,  and  the  author  applies  this  and  other  by-produCts  of  this  manu¬ 
facture  for  the  preparation  of  ethyl-ammonias.  The  author’s  paper 
in  this  number  contains  a  large  number  of  quotations  of  the  results 
of  his  labours  published  in  the  Proceedings  of  the  Royal  Society,  and 
elsewhere  in  this  country. 

Geological  Microzymas  of  Different  Origin. — A.  BCchamp. — 
The  author  first  alludes  to  the  well-known  faCt,  that  perfectly  pure 
carbonate  of  lime — viz.,  white  marble,  Iceland  spar — has  no  aCtion 
whatever  upon  starch  or  sugar  solutions.  He  next  states  that  car¬ 
bonate  of  lime  from  different  geological  formations  contains,  invariably, 
living  organisms,  termed  by  him  microzymas,  and  that  to  these  micro- 
scopically-small  beings  is  due  the  faCt  that  different  kinds  of  carbonate 
of  lime  produce,  when  in  contact  with  solutions  of  cane  sugar  or  starch 
paste,  the  phenomena  of  fermentation.  The  author  not  only  finds 
these  organisms  in  comparatively  recent  formations  of  carbonate  of 
lime,  but  even  in  the  oolitic  limestone  and  the  calcareous  tuffa.  The 
author’s  very  lengthy  memoir  contains  the  record  of  his  experiments, 
into  the  details  of  which  we  cannot  enter  here  any  further, 

Experimental  Researches  on  the  Length  of  the  Duration  of 
the  Eletftric  Spark.— Drs.  Lucas  and  Cazin. 

EleCtric  Currents.' — A.  Treve. 

Latent  Heat  of  Ice,  as  Deduced  from  the  Experiments  of 
Laplace  and  Lavoisier. — E.  Renou. 

Formation  of  Drops  from  Liquids. — Dr.  Duclaux. — Reserved  for 
full  translation. 

Thermical  Researches  on  Iodic  Acid.— A.  Ditte.— An  algebraico- 
physical  paper. 


Thermical  Researches  on  the  Different  States  of  Aggregation 
of  Sulphur. — Dr.  Berthelot. — The  chief  results  arrived  at  by  the 
author  are— The  transformation  of  dissolved  oCtahedrical  sulphur  into 
the  insoluble  variety,  under  the  influence  of  direCt  sunlight,  is  accom¬ 
panied  by  an  evolution  of  heat  equal  to  i2‘8  calorics  to  the  gramme; 
the  transformation  of  molten  ordinary  sulphur  into  insoluble  sulphur 
is  also  accompanied  by  an  evolution  of  heat.  The  transformations 
alluded  to  are  promoted  by  the  aCtion  of  direCt  sunlight. 

This  number  contains  a  series  of  papers  on  subjects,  strictly  speak¬ 
ing,  belong  to  astronomy,  but,  among  these,  not  a  few  bear  upon  the 
speCtroscopical  observations  of  the  sun’s  protuberances.  Although, 
strictly  speaking,  only  of  local  interest,  we  may  not  negleCt  to  notice 
a  paper  on  the — 

Agricultural  Terrain  of  the  Sologne.— Dr.  Mazure. — A  paper 
highly  praised  by  M.  Boussingault  and  others  as  an  excellent  pattern 
for  the  study  of  the  soils  under  tillage  in  its  different  physical,  chemical, 
and  cosmical  relations. 

The  Meteor  of  the  19th  of  April  last. — Dr.  Chapelas. — A  full 
account  of  the  results  of  accurate  astronomical  observations  on  this 
subject,  and  description  of  the  phenomena  accompanying  this  appa¬ 
rition. 


Monatsberichte  der  Kbniglich  Preussischen  Akademie  der  Wissen - 
schaften  zu  Berlin,  January,  1870. 

This  number,  just  published,  contains  no  papers  at  all  relating  to 
physical  sciences. 


Revue  Universelle  des  Mines,  de  la  Metallurgie,  et  des  Travaux  Publics 

de  Belgique,  No.  1,  1870, 

This  volume  contains  the  following  original  papers  and  memoirs 
relating  to  chemistry  and  allied  sciences: — 

Best  Methods  of  Agglutination  of  Mineral  and  other  Fuel.— 
A.  Habets. — A  very  extensive  and  exhaustive  monograph  on  this  im¬ 
portant  subject,  especially  for  those  countries  where  coal  mining 
is  carried  on,  and  where,  consequently,  coal-dust  and  small  coal 
abound. 

Motion  of  Permanent  Gases  through  Pipes. — Dr.  Grashof. — A 
mathematico-physical  essay. 

Ventilation  of  Mines,  and  the  Application,  for  that  purpose, 
of  Ventilators  Worked  Centrifugally. — E.  Harze. 


Annales  du  Genie  Civil,  March,  1870. 

This  number  contains  the  following  original  papers  and  memoirs 
relating  to  chemistry  and  collateral  sciences  : — ■ 

On  Warming  and  Ventilation. — C.  Tronquoy. — First  portion  of 
a  valuable  paper  on  this  subject,  illustrated  with  a  large  number  of 
engravings. 

Alunite  of  Mont-Dore. — J.  Gonnard. — The  mineral  alluded  to 
f  is  met  with  in  a  remarkable  (geologically)  district  of  France,  known  as 
!  le  Puy  de  Dome.  The  material  is  a  greyish,  or;bluish  grey.JcompaCt, 

!  but  rarely  crystallised,  mass,  containing,  here  and  there,  beautiful 
i  crystals  of  native  sulphur  interspersed.  The  seam,  or  layer,  of  this 
mineral,  which  is  now  dug  up  for  the  purpose  of  the  manufacture  of 
alum,  has  a  thickness  of  100  metres,  by  a  width  of  from  50  to  60.  -  This 
alunite  contains,  in  100  parts — Sulphuric  acid,  _39'i ;  alumina,  46^5 ; 
potassa,  8-5  ;  water,  5-g.  The  crystalline  alunite  of  Tolfa  (Papal 
States)  contains,  in  100  parts — Sulphuric  acid,  35'5o;  alumina,  39‘65  ; 
potassa,  io'02  ;  water,  1483.  The  alunite  of  Mont-Dore  yields,  on  being 
heated  in  closed  vessels,  earthenware  or  clay  retorts,  a  small  quantity 
of  very  pure  sulphur. 


Journal  de  Pharmacie  et  de  Chimie,  April,  1870. 

This  number  contains  the  following  original  papers: —  • 

Chemical  Equilibrium  between  Carbon,  Hydrogen,  and 
Oxygen.— Dr.  Berthelot. — This  paper  is  the  amplification  of  a  shorter 
paper  on  this  same  subject,  already  quoted  from  the  Comptes  Rendus. 

Constant-ACting  Galvanic  Battery  with  One  Liquid. — M. 
Fignier. — Illustrated  with  several  woodcuts,  indispensable  to  the  proper 
understanding  of  this  paper. 

Detection  of  Logwood  Colour  in  Wines,  by  means  of  Neutral 
Acetate  of  Copper. — J.  Lapeyrere. — The  author  states  that,  while 
studying  some  of  the  properties  of  the  colouring  principle  of  logwood 
( bois  de  Campeche ),  he  found  that  the  hematine  it  contains  yields  a 
sky-blue  colour  with  salts  of  copper.  In  order  to  apply  this  test  to 
wines  for  detecting  if  they  are  doCtored  with  logwood,  it  is  only  necessary 
to  place  strips  of  good  filtering  paper,  Swedish  being  preferred,  into  an 
aqueous  solution  of  neutral  acetate  of  copper,  and,  after  drying,  use  one 
of  these  slips  to  test  the  wine  suspeCted  to  be  adulterated  with  logwood 
colour,  by  dipping  the  paper  into  the  wine  ;  and.  on  removing  it  from 
that  fluid,  care  should  be  taken  to  cause  the  adhering  drop  of  wine  to 
flow  backwards  and  forwards  over  the  paper,  which  is  next  rapidly  but 
carefully  dried.  If  the  wine  be  as  it  naturaily  ought  to  be,  the  colour 
exhibited  after  drying  will  be  grey,  or  rose-red  greyish  ;  but,  if  logwood 
is  present,  the  tinge  will  be  distinctly  sky-blue. 

Sulphuretted  Water. — Dr.  Gossart. — The  author  states  that  a 
coal-mining  company  at  Meurchin  (Pas-de-Calais),  while  sinking  a 
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shaft,  met,  at  250  metres’  depth,  with  water  of  a  temperature  of  from 
43°  to  50°,  and  giving  off  a  most  intense  foul  smell.  This  water,  more¬ 
over,  came  up  in  such  prodigious  quantity  as  to  impede  the  progress 
of  the  works  fora  time.  The  water  is  perfectly  clear;  sp.  gr.,  x-oo2i ; 
odour,  strongly  sulphurous  ;  deposits  sulphur  on  standing.  Composi¬ 
tion  of  this  water,  calculated  for  1  litre: — Gaseous  matters — Sulphu¬ 
retted  hydrogen,  i7'48  c.c.  ;  carbonic  acid,  6  c.c. ;  nitrogen,  23^44  c.c. ; 
sulphide  of  calcium  (and  the  following  in  grms.),  o’on  ;  sulphate  of 
lime,  o-624  ;  sulphate  of  potassa,  o’oSi ;  sulphate  of  soda,  i-258  ;  chloride 
of  magnesium,  o-275  ;  chloride  of  sodium,  no5  ;  silica,  o'028;  fluorine, 
a  trace.  Bituminous  matter,  o-oi3  ;  total  solids  to  the  litre,  3'395 
grms. 


Moniteur  Scientifique,  No.  320,  April  15,  1870. 

This  number  contains  the  following  original  papers  relating  to 
chemistry  and  collateral  sciences  : — 

Thellncreasing  Expense  of  Living  (le  Rencherissement  de 
la  Vie).— G.  Ville. — Under  this  title,  is  published  here,  in  extenso,  a 
most  interesting  public  ledture,  given  at  the  Sorbonne,  wherein  the 
author  treats,  in  reality,  on  scientific  agriculture  and  the  application 
of  manures,  as  well  as  of  improved  cultivation  processes,  so  as  thereby 
to  render,  not  only  the  crops  better  in  quality,  but  also  to  increase  the 
quantity  of  the  produce.  This  interesting  paper  contains  a  large 
amount  of  very-generally  useful  information,  but  its  great  length,  and 
the  fadt  also,  that,  the  ledture  largely  bears  on  political  and  domestic 
economy,  prevents  us  entering  into  further  details. 

Composition  of  some  Metallic  Benzoates. — F.  Sestini. — The 
author  describes  ten  inorganic  salts  of  benzoic  acid,  among  which  the 
following  are  most  remarkable  ; — -Benzoate  of  magnesia— 

2(C7H502),Mg+3Ha0, 

prepared  by  diredt  combination  of  the  acid  with  the  base,  and  evapo¬ 
rated  over  sulphuric  acid  ;  this  salt  crystallises  in  oblique  prisms,  but, 
when  evaporated  by  heat,  it  forms  a  white  mass,  exhibiting  lamellar 
strudture ;  1  part  of  this  salt  requires  22  parts  of  water  at  350  for  solu¬ 
tion,  which  is  acid  to  test-paper.  Benzoate  of  alumina — 

(C7HsOa)3  ]  ^  ,  pj  0 
(HO)3  J 

obtained  by  double  decomposition  ;  very  soluble  in  water  ;  solution  acid 
to  test-paper ;  but  a  basic  salt.  Benzoate  of  zinc,  (C7H5Oa)Zn, crystallises 
either  in  prisms  or  in  lamellar  shape  ;  this  salt  is  more  soluble  in  cold  than 
in  hot  water  ;  solution  is  acid  to  test-paper,  and  is  precipitated  by  alco¬ 
hol.  Benzoate  of  cobalt  is  a  beautifully  peach-blossom  coloured  sub¬ 
stance.  Benzoate  of  copper  is  a  salt  very  difficultly  soluble  in  cold 
water  ;  crystallises,  from  its  boiling-hot  solution,  in  rhomboidal  shape, 
exhibiting  a  bright  blue  colour. 

Chloride  and  Iodide  of  Propionyl. — F.  Sestini. — Chiefly  a  tabu¬ 
lated  series  of  formula:,  and  the  boiling-points  of  some  twenty  different 
compounds. 

Researches  on  Odtylic  Compounds. — P.  de  Clermont. — This 
very  lengthy  paper  is  divided  into  the  following  sections  : — Hydrate 
of  odtylen,  C8HlgO;  chlorhydrate  of  odtylen  ;  bromhydrate  of  odtylen  ; 
iodhydrate  of  odtylen;  acetate  of  odtylen  ;  obtylic  glycol,  C8H18(OH)2  ; 
diacetate  of  odtylen ;  chlorhydrine  of  odtyl-glycol ;  odtylenic  aceto-chlor- 
hydrine;  oxide  of  odtylen.  All  these  bodies  are  described,  with  their 
mode  of  preparation  and  properties,  at  great  length. 

Mechanical  Physiology. — M.  Marey. — Under  this  title,  the  author 
describes,  at  great  length,  and  illustrates  with  engravings,  a  very  in¬ 
teresting  series  of  experiments  on  the  flight  of  birds  and  insedts. 

On  the  Saccharate  of  Hydrocarbonate  which  Purifies  and 
Saccharises,  as  alleged  by  MM.  Boivin  and  Loiseau. — Prof. 
Dubrunfaut. — In  the  first  place,  we  are  bound  to  reproduce  the  French 
title  in  full,  in  order  to  justify  the  translation — “  Sur  le  Sucrate  d’Hy- 
drocarbonate  Depurant  et  Sucratant  de  &c.  The  author 

criticises  very  sharply,  in  this,  as  yet,  preliminary  paper,  a  subjedt 
of  some  importance  ;  but  the  main  point  appears  to  be  that  the  puri¬ 
fying  and  sucrifying  hydrocarbonate  does  not  exist.  The  author 
promises  an  exhaustive  paper  on  this  subjedt. 


Les  Mondes,  April  21,  1870. 

Oxyhydrogen  Illumination  for  Public  and  Private  Use. — 
Rev.  F.  Moigno. — The  author  gives,  in  this  paper,  an  account  of  the 
works  proposed  to  be  executed  by  a  company  in  Paris,  on  an,  as  yet, 
limited  scale,  with  the  view  to  test  thoroughly  the  value  of  the  appli¬ 
cation  of  oxygen  to  replace  atmospheric  air  as  supporter  of  the  com¬ 
bustion  of  gas. 

Discovery  of  the  Most  Ancient  Monument  of  Paris. — Without 
entering  into  details  which  our  readers  may  have  seen  from  the  daily 
papers,  concerning  the  discovery  recently  made,  at  Paris,  of  a  very 
well-preserved  amphitheatre  of  Ancient  Lutetia,  we  only  desire  to 
redtify  an  error  some  of  our  daily  contemporaries  have  made  on  this 
topic,  by  stating  that  the  building  alluded  to  is  of  later  date  than  the 
Thermae  of  Julian,  in  the  Cite  of  Paris.  The  fadt  is  that  the  Amphi¬ 
theatre  is  at  least  two  centuries  older  than  the  Thermae. 

Metallic  Areometers. — M.  Leroy.— Metallic?  areometers  are  not, 
as  we  all  know,  very  common,  and  would  not  certainly  suit  for  such 
purposes  as,  for  instance,  taking  specific  gravities  of  acids  and  alkaline 
fluids  ;  but  it  is  not  generally  known  that,  as  here  reported,  the  almost 
exclusive  use  of  glass  areometers  for  taking  the  specific  gravity  of 
neutral  liquids,  alcohol,  saccharine  fluids,  &c.,  is,  in  reality,  due  (at 
least,  for  France),  to  a  contract  entered  into  by  the  late  Gay-Lussac  and 
M.  Collardeau,  the  maker  of  glass  areometers  ;  Gay-Lussac  under-  I 


taking,  for  a  consideration,  to  denounce  the  use,  and  bring  into  dis¬ 
repute,  the  metallic  areometers,  which  in  this  paper  are  highly  eulo¬ 
gised  and  recommended. 

Inexplodable  Steam  Multiplicator. — M.  Petit-Pierre. — The 
author  describes,  and  illustrates  by  a  woodcut,  a  very  useful  contrivance 
for  obtaining  dry  steam  (superheated)  accompanied  with  a  saving  of 
fuel.  Those  of  our  readers  who  might  desire  to  have  full  particulars 
on  this  excellent  subjedt,  should  write  to  the  author,  41,  Rue  Dulong 
a  Batignolles,  near  Paris  ;  or  to  M.  Bonnaterre,  11,  Rue  Gaillon, 
Paris. 


Cosmos,  April  23,  1870. 

Death  of  Dr.  Unger. — This  celebrated  botanist  was  found  dead 
in  his  bed  at  Griitz  (Austria).  According  to  some  accounts,  the  de¬ 
ceased  was  killed  by  burglars,  by  means  of  strangulation  ;  but,  curiously 
enough,  all  valuables  in  his  bed-room  were  untouched.  The  committee 
of  the  medical  faculty  of  Vienna,  which  was  called  in  by  the  police  to 
explain,  if  possible,  the  cause  of  the  dodtor’s  death,  unanimously  state 
that  his  death  was  due  to  natural  causes. 

Artificial  Production  of  Ice  in  India.— Dr.  Janssen  relates  that, 
in  many  parts  of  the  Indian  Continent,  the  natives  dig  shallow  pits 
in  such  localities  which  are  quite  freely  open  to  the  sky  and  distant 
from  trees.  The  pits  are  lined  with  straw,  and  upon  the  straw  are 
placed  dishes  (made  of  a  very  porous  earthenware)  filled  with  water. 
During  the  calm  and  clear  nights  prevailing  during  the  period  from 
November  to  the  end  of  February,  the  water  placed  in  the  dishes 
freezes,  yielding  a  solid  cake  of  ice,  while  the  temperature  of  the  air  is 
+  io°.  Dr.  Janssen  has  investigated  this  curious  subjedt  experimen¬ 
tally,  and  has  found  that  the  freezing  is  principally  due  to  the  radia¬ 
tion  during  the  night ;  but  the  evaporation  of  the  water,  aided  by  the 
porosity  of  the  earthenware  employed,  is  not  to  be  overlooked,  at  the 
same  time. 

Studies  on  Grapes  ;  the  Juice  they  contain,  and  Vinification. 
—Dr.  le  Canu. — This  rather  lengthy  paper  contains  the  record  of 
some  very  important  fabts  relating  to  the  manufadture  of  wine  from 
grapes. 

Machine  for  Peeling  Potatoes.— The  Rev.  Lievin  Bouteca.— 
The  author,  Diredtor  of  the  Convent  of  St.  Joseph-de-Notre-Dame- 
de-la-Trappe,  at  Forges  (Hainaut,  Belgium),  has  contrived  a  machine, 
by  the  aid  of  which  one  man  can  peel,  without  very  hard  work,  from 
250  to  450  kilos,  of  potatoes  in  an  hour’s  time.  After  the  tubers  have 
been  first  roughly  washed,  they  are  placed  in  a  cylinder,  pierced  with 
holes  in  such  a  manner  as  to  form  a  rasp ;  the  bottom  of  this  cylinder 
is  made  movable,  and  also  pierced  with  holes  as  just  stated.  Motion 
is  imparted  to  the  bottom  of  the  cylinder  by  suitable  means;  and,  by 
this  means,  the  potatoes,  by  the  fridtion  against  each  other  and  the 
rasps,  are  rapidly  peeled,  while  a  jet  of  water  is  at  the  same  time  applied 
to  wash  the  peelings  down. 


Revue  Hebdomadaire  de  Chimie,  April  14,  1870. 

Preparation  of  the  Extracts  from  Dye-Woods. — C.  Mene. — 
This  paper,  too  lengthy  for  any  useful  abstraction,  describes  the  im¬ 
portant  improvements  made  in  this  branch  of  industry  in  France. 

Chain-Pump  for  Work  in  Thickish  Liquids,  such  as  Mo¬ 
lasses,  Treacle,  Tar. — MM.  Tesse  du  Rivaux. — This  description 
is  illustrated  with  a  woodcut.  The  makers  of  this  very  useful  con¬ 
trivance  reside  at  Cuernes  (Pas-de-Calais,  France). 

Revivification  of  the  Oxides  of  Iron  Employed  in  Gas  Purifiers 
by  means  of  Steam.— C.  Mene. — From  the  author’s  description, 
it  appears  that,  at  the  Vaise  station  of  the  Lyon  gas-works,  the  fol¬ 
lowing  process  is  applied  for  regenerating  the  oxide  of  iron: — The 
oxide  of  iron,  saturated  with  sulphur  as  it  is  taken  from  the  purifiers,  is 
placed  in  a  tank  made  of  iron,  which,  after  having  been  filled,  is  her¬ 
metically  closed.  A  pipe  from  a  steam-boiler  admits  steam  in  the 
middle  or  bottom  of  the  tank;  while  at  the  top  thereof  another  pipe 
leads  into  the  chimney-stalk  of  the  boiler-furnace,  carrying  off  the  sul¬ 
phuretted  hydrogen  resulting  from  the  adtion  of  the  steam  (low  pres¬ 
sure)  upon  the  sulphide  of  iron.  Adtual  decomposition  of  water  takes 
place  in  this  process,  its  hydrogen  combining  with  the  sulphur,  and  its 
oxygen  reproducing  the  peroxide  of  iron.  The  great  advantage  of 
this  process  is  the  very  considerable  saving  of  time  and  the  space  re¬ 
quired  for  exposing  the  peroxide  to  the  adtion  of  the  air;  a  slow 
process. 

Titration  of  Chlorine  and  Eaux-de-Javelle  Liquors. — A.  Bas- 
tuert. — After  some  preliminary  remarks  upon  the  extensive  application 
of  chlorine  preparations  for  bleaching  vegetable  fibres,  the  author 
describes,  in  the  following  manner,  the  modifications  he  has  brought 
on  to  the  Gay-Lussac  method  of  chlorine  estimation.  The  instru¬ 
ments  used  are:— A  burette,  graduated,  not  into  cubic  centimetres, 
but  into  divisions  corresponding  to  the  degree  (what  degree  is  not 
stated,  but  it  may  be  according  to  Baume’s  areometer)  of  the  liquid 
to  be  operated  upon;  a  measure-glass,  called  a  saturation  vessel;  a 
suitable  measure  for  taking  the  required  quantity  of  test-liquid  ;  a 
bottle  of  test-liquor  (blue  liquid,  indigo  solution).  In  order  to  test  the 
bleaching  liquor,  the  measure-glass  is  filled  with  blue  liquid.  After 
this  has  been  done,  that  liquid  is  poured  over  into  the  saturation  vessel ; 
and,  next,  the  burette  is  filled  up  to  the  mark  with  the  chlorine  solution, 
which  is  then  poured  cautiously  into  the  blue  liquid  until  the  colour  of 
the  latter  disappears.  By  this  means,  the  whole  operation  is  reduced 
to  two  measurements,  which  may  be  executed  by  workmen.  We  re¬ 
gret  that  the  author  of  this  paper  has  not  more  fully  and  clearly 
explained  the  apparatus,  as  well  as  the  operations  intended  to  be 
/  performed.  The  paper  i3  not  nt  all  clear. 
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Neues  Jahrbuch  fiir  Pharmacie,  von  Dr.  F.  Vonvcrk ,  February, 

1870. 

This  number  contains  the  following  original  papers  and  memoirs : — 

Chemical  Constituents  of  the  Asparagus  Berries. — H.  R.einsch. 

■ — Our  readers  are  all  acquainted  with  the  vegetable  known  as  aspa¬ 
ragus  ;  they  also  know  that,  when  this  plant  comes  to  full  develop¬ 
ment  towards  the  latter  end  of  the  summer,  it  produces  berries  of  the 
size  of  medium  green  peas,  of  dark  red  colour,  and  a  waxy  appearance. 
The  author  has  instituted  some  experiments,  and  investigated  the 
nature  of  these  berries,  which  enclose  four  black-coloured,  somewhat 
angular-shaped,  internally  greenish  seeds,  made  up  of  a  horny  material, 
like  raw  coffee,  but  far  more  tough  than  the  latter,  because,  after  dry¬ 
ing,  the  asparagus  seeds  cannot  be  pulverised  in  a  mortar.  The  author 
has  collected  a  sufficient  quantity  of  the  berries  to  try  whether  the 
seeds  might  be  used  as  a  substitute  for  coffee.  For  this  purpose,  the 
berries  are  bruised,  and  left  to  ferment  for  some  days.  The  seeds  are 
separated  from  the  pulpy  mass  by  means  of  a  sieve  ;  next  washed  with 
water ;  dried  and  roasted  in  the  same  way  as  coffee.  The  author  made 
a  mixture  of  equal  parts  of  coffee  and  asparagus  seeds,  which,  after 
roasting,  was  not,  when  infused  with  boiling-water,  in  the  least  distin¬ 
guishable  from  excellent  coffee.  The  berries  contain  a  large  amount 
of  glucose  (grape  sugar),  and  may,  consequently,  be  used  for  the  pro¬ 
duction  of  spirits,  after  fermentation.  Of  far  more  importance,  how¬ 
ever,  may  be  a  substance  which  the  author  has  discovered  in  the  berries 
— viz.,  the  pigment  contained  therein,  and  named  spargancine — a  yel¬ 
lowish  red  colouring  matter,  soluble  in  alcohol  and  ether,  and  yielding, 
with  salts  of  lead  and  alumina,  yellowy-coloured  pigments.  The  author’s 
researches  on  this  subject  are  not  complete,  owing  to  want  of  sufficient 
raw  material.  As  regards  the  horny  seeds  they  contain  oil,  grape 
sugar,  a  peculiarly  bitter  principle,  spargine,  some  resin,  and  a  colour¬ 
ing  matter.  It  appears  that  the  crop  of  asparagus  berries  (at  least, 
in  the  neighbourhood  of  Niirnberg,  Bavaria,  where  the  author  resides) 
is  very  large;  a  single  plant  yielded  more  than  £  lb.  of  berries. 

Estimation  of  Organic  Matter  in  Spring  Water. — Dr.  H. 
Trommsdorff. — This  very  lengthy  essay  treats  chiefly  on  the  best 
methods  of  applying  permanganate  of  potassa,  preferably  in  alkaline 
solution,  to  estimate  the  quantity  of  organic  matter  present  in  water, 

Solanine  in  Potatoes. — P.  Vieth. — The  author  states  that  a  quan¬ 
tity  of  potatoes,  originally  of  very  good  quality,  and  kept  during  the 
past  wflnter  in  a  cellar,  after  having  been  cooked,  were  found  to  be  un¬ 
eatable,  in  consequence  of  causing  a  very  bitter  taste  and  burning 
sensation  in  the  throat.  On  investigation,  these  tubers  proved  to  be 
(externally,  at  least)  quite  healthy  ;  they  had  been  excluded  from  light, 
and  kept  from  a  too  high  temperature  ;  exhibited  no  symptoms  of 
sprouting.  On  being  cut  through,  it  was  found  that,  internally,  they 
had  become,  in  part,  greenish  coloured.  The  author  removed  this 
greenish  coloured  layer  from  several  of  the  tubers,  dried  the  substance, 
powdered  it,  and  treated  it,  first,  for  some  days,  with  dilute  sulphuric 
acid.  This  liquor  was  first  boiled,  next  precipitated  with  ammonia; 
the  ensuing  precipitate  was  washed  with  ammoniacal  wrater,  until  it 
ran  off  colourless  ;  the  precipitate  was  dried  and  exhausted  with  boil¬ 
ing  alcohol.  On  evaporating  this  solution,  a  yellow-coloured  horny 
substance  remained,  exhibiting  a  distinctly  crystalline  appearance 
when  seen  under  the  microscope.  When  moistened  with  sulphuric  acid, 
this  substance  became,  first,  orange-coloured,  next  violet,  and  at  last 
blue,  reactions  sufficiently  indicating  the  presence  of  solanine.  Our 
readers  are  aware  that  the  potato,  Solanum  tuberosum ,  in  the  green 
stalks,  leaves,  and  seeds,  always  contains  solanine  to  some  extent. 


Journal  fur  Praktische  Chemie  (double  number),  Nos.  2  and  3,  1870. 

These  numbers  contain  the  following  original  essays  and  papers  : — 

Isomorphism  of  Variously-Composed  Bodies. — A.  Kenngott. 
— This  paper  is  so  full  of  formulae,  relating  to  the  atomistic  con¬ 
stitution  of  native  minerals  (chiefly  silicates),  that  it  is  not  possible  to 
give  any  abstract  of  the  contents. 

Contribution  to  our  Knowledge  of  Epichlorhydrine. — Dr.  F. 
O.  Pazschke.  — This  lengthy  essay  is  divided  into  the  following  chap¬ 
ters: — On  the  identity  of  dichlorhydrine  from  glycerine  and  from  epi¬ 
chlorhydrine  ;  on  the  aCtion  of  neutral  sulphate  of  potassa  upon  epi¬ 
chlorhydrine ;  disulpho-glycerinate  of  potassa;  disulpho-glycerinate  of 
baryta;  disulpho-glycerinate  of  lead;  anhydrous  disulpho-glycerinate 
of  baryta  ;  disulpho-glycerinate  of  silver  ;  formation  of  disulpho- 
glycerinic  acid  from  chlormethyl-oisethionate  of  soda  and  neutral  sul¬ 
phite  of  soda ;  aCtion  of  cyanide  of  potassium  on  epichlorhydrine. 
The  author  summarises  the  results  of  his  researches  as  follows: — 
(1)  The  dichlorhydrines  from  glycerine  and  epichlorhydrine  are  iden¬ 
tical  ;  (2)  by  the  aCtion  of  neutral  sulphite  of  potassa  upon  epichlorhy¬ 
drine, there  is  notformed theacid,  CsHsO.SOaOH, but, instead  thereof, 
disulpho-glycerinic  acid  is  obtained  ;  (3)  chlormethyl-oisethionate 
of  soda  and  neutral  sulphite  of  soda  also  yield  disulpho-glycerinic  acid ; 
(4)  cyanide  of  potassium  and  epichlorhydrine  yield,  by  double  decom¬ 
position,  epicyanhydrine,  which,  in  its  turn,  may  be  converted  into 
epihydrine-carbonic  acid. 

Some  New  Compounds  of  Decomposition  of  Diabenzoic 
Acid. — P.  Griess. 

Sulpho-Cyanogen  Compounds. — Dr.  L.  Glutz. — This  essay  is 
divided  into  the  following  sections : — Behaviour  of  sulphocyanide  of 
ethyl  with  concentrated  hydriodic  acid  ;  derivatives  of  sulphocyanide 
of  ethyl ;  rhodan-ethyl-sulphin-chloride ;  nitrate  of  rhodan-ethyl- 
sulphin-oxide,  (C2H1SCN)'SH,,0N02  +  |H20 ;  rhodan-ethjd-sulphin- 
rhodanide,  (CaH4SCN)'SH2SCN  ;  free  rhodan-ethyl-sulphin-oxyhy- 
drate,  (C2H4SCN)'SH2OH. 

Composition  of  Chabacite. — A.  Kengott. — This  lengthy  paper 
contains,  first,  a  review  of  the  various  results  of  analysis  of  the  mineral 


called  chabacite,  as  obtained  by  different  authors,  and  next,  a  lengthy 
discussion  as  to  the  proper  formula  to  be  assigned  to  this  mineral, 
which  is,  to  some  extent,  a  kind  of  bcte  noire  of  mineralogical  chemists ; 
because,  although  it  has  been  analysed  by  the  most  competent  hands, 
and  the  mineral  is  crystalline,  there  are  great  discrepancies  in  the 
results.  Chabacite  contains,  in  100  parts,  according  to  some  analysts : — 
Silica,  51*46 ;  alumina,  17*65 ;  lime,  8*91 ;  soda,  1*09;  potassa,  0*17; 
water,  19*66  ;  peroxide  of  iron,  0*85. 

Chemical  Constitution  of  Uric  Acid  and  its  Derivatives. — 
H.  Kolbe. 

New  Derivatives  of  Acetone. — Dr.  Glutz. — As  yet  only  a  pre¬ 
liminary'  notice. 

Phenyl  Ether. — W.  Hoffmeister, — When  sulphate  of  diazobenzol  is 
mixed  with  excess  of  phenol,  nitrogen  is  evolved,  even  at  the  ordinary 
temperature  of  the  air,  while  there  is  obtained,  at  the  same  time,  a 
thick  oily  fluid,  exhibiting  an  agreeable  aromatic  smell.  When  this 
liquid  is  treated,  first,  with  excess  of  caustic  soda,  and  next  redtified  by 
distillation  with  steam,  an  oil  is  obtained  boiling  at  from  2500  to  255°, 
which  has  the  same  composition  as  phenyl-ether,  and  becomes  solid 
on  cooling,  fusing  again  at  28°. 

Preparation  of  Acetones  by  the  Aid  of  Mercuro-Diphenyl. — 
R.  Otto. — Only  a  preliminary  notice. 


NOTES  AND  QUERIES. 


Gas  Furnace. — Will  some  of  your  readers,  from  experience,  inform 
me  which  is  the  best  gas  furnace  for  combustions?  I  believe  there  is 
one  which  is  an  improvement  upon  Hofmann’s. — B.  C.  J. 

Water  Analysis. — Can  any  of  your  accomplished  correspondents 
give  me  a  simple  practical  method  of  analysing  water.  Dr.  Moffat 
mentions,  in  his  advertisement  in  the  Chemical  News,  that  he  has 
enquired  into  the  matter  ;  where  is  his  method  to  be  found  ? — H.  O. 

Pasting  Labels  on  Sheet-Iron. — What  kind  of  gum  or  paste  is 
used  for  sticking  printed  labels  on  Birmingham  and  Sheffield  wares  ? 
Labels  are  frequently  attached  to  the  unpolished  portions  of  hatchets, 
scythes,  and  other  edge  tools.  Such  adhesive  material  would  suit  my 
purposes. — T.  M. 

Crushing  and  Making  Sugar. — A  Queensland  colonist  (a  reader 
of  the  Chemical  News),  living  in  the  sugar-growing  district,  wishes 
information  on  the  machinery  requisite  for  crushing  and  making  sugar 
grown  on  his  own  farm  and  on  the  small  holdings  around,  which  are 
from  8  to  10  acres  each.  Economy  and  simplicity  are  special  requisites. 
— J.  C.,  April  27th,  1870. 


MEETINGS  FOR  THE  WEEK. 


Monday,  9th. — London  Institution,  4. 

— —  Geographical,  8.30. 

-  Royal  Institution,  2.  General  Monthly  Meeting. 

Tuesday,  10th. — Institution  of  Civil  Engineers,  8. 

-  Royal  Institution,  3.  Prof.  Blackie,  “  Principles  of 

Moral  Philosophy.” 

-  Photographic,  8. 

-  Ethnological,  8, 

Wednesday,  nth. — Society  of  Arts,  8. 

-  Geological,  8. 

- -  Microscopical,  8. 

Thursday,  12th. — London  Institution,  7.30, 

Royal,  8.30. 

- — -  Royal  Society  Club,  fi, 

- -  Zoological,  8.30. 

-  Royal  Institution,  3.  Prof.  Tyndall,  “  On  Fledtricity,'’ 

Friday,  13th. — Quekett  Microscopical  Club,  8. 

— -  Astronomical,  8. 

— —  Royal  Institution,  8.  Rev.  Canon  Mosely,  “  Descend 

of  Glaciers.” 

Saturday,  14th. — Royal  Institution,  3,  Prof.  Grant,  “  Astronomy  of 
Comets.” 

—  Quekett  Microscopical  Club.  Excursion  to  Carshalton, 

To  Meet  at  London  Bridge  Station  (South  London 

Line)  at  2  o’clock. 


TO  CORRESPONDENTS. 


Chemicus. — Any  prism  will  do,  but  it  should  be  mounted  as  a  spec¬ 
troscope. 

W.  F.  I\.  Stock. — Consult  the  Blue  Book,  reviewed  in  Nos.  542  and 
543  of  our  journal.  You  can  obtain  a  copy  at  the  Queen’s  printers, 
Messrs.  Spottiswoode  and  Co. 

A  Student. — (1)  Apply  at  the  South  Kensington  Museum  for  informa¬ 
tion  respedting  Government  Examinations ;  but,  we  are  sorry  to  say, 
there  is  no  examination  for  analytical  chemists.  (2)  The  Editor  has 
a  book  in  the  press. 

T.  Walsh,  M.D. — Several  of  Faraday’s  ledtures  at  the  Royal  Insti¬ 
tution  were  taken  down  in  shorthand,  and  printed  verbatim  in  the 
pages  of  the  Chemical  News  ;  but  these  are  in  the  early  numbers, 
some  of  which  are  out  of  print,  and  can  only  be  occasionally  got  by 
purchasing  a  complete  set,  A  second-hand  set  can  be  heard  of  by 
applying  at  our  office. 
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THE 

ESTIMATION  OF  CHLORINE  IN  NATURAL 

WATERS. 

By  THOMAS  P.  BLUNT,  B.A.  (Oxon.),  F.C.S. 

It  may  not  be  generally  known  that  the  chlorine  in 
natural  waters  may  be  estimated  with  great  readiness  and 
very  considerable  accuracy  by  applying  to  the  original 
water  a  slight  modification  of  the  ordinary  volumetric 
process.  The  method  adopted  is  as  follows  : — 

A  volumetric  solution  of  nitrate  of  silver  is  prepared, 
of  the  usual  strength,  by  dissolving  170  parts  of  pure,  dry 
crystals  of  nitrate  of  silver  in  10,000  parts  of  distilled 
water,  the  strength  of  the  solution  being  verified  in  the 
usual  way,  by  titration  with  a  weighed  quantity  of  chloride 
of  sodium,  the  final  reaction  being  marked  by  the  use  of 
neutral  chromate  of  potassium. 

This  standard  solution  is  delivered  from  a  50-grain 
graduated  pipette,  made  of  narrow  glass-tubing,  and 
drawn  to  a  fine  point,  so  that  perfect  control  may  be 
maintained  over  the  flow  of  the  liquid  by  increasing  or 
relaxing  the  pressure  of  the  finger.  The  experiment  is 
made  upon  1000  measured  grains  of  the  water,  to  which 
have  been  added  3  or  4  drops  of  a  saturated  solution  of 
neutral  chromate  of  potassium.  The  completion  of  the 
reaction  is  marked  with  great  sharpness,  by  the  change 
from  clear  yellow  to  a  reddish  tinge  ;  and  the  results  are 
very  satisfactory,  as  the  two  estimations  appended  will 
show.  In  both  of  them  the  chlorine  was  first  determined 
volumetrically,  by  the  method  given  above,  and  subse¬ 
quently  a  gravimetrical  estimation  was  conducted  upon 
one  imperial  pint,  which  was  evaporated  to  a  small  bulk, 
slightly  acidified  with  nitric  acid,  and  precipitated  with 
nitrate  of  silver.  No.  1  was  a  very  pure  spring-water, 
obtained  from  a  remote  part  of  the  Welsh  hills.  No.  2 
was  procured  from  a  town  well,  proved  by  a  previous 
analysis  to  be  contaminated  with  animal  matters. 

Voluinetrical  estimation  Gravimetrical  estimation 
of  chlorine  per  gallon.  of  chlorine  per  gallon. 

No.  1  . .  o'ggq . 0-8904 

No.  2  ..  7-455  .  7-4160 

The  process  here  given  may  prove  of  some  interest,  on 
account  of  the  connection  which  has  been  lately  traced 
between  the  quantity  of  chlorine  in  a  water  and  its  liability 
to  sewage-contamination — a  point  strongly  brought  out 
by  the  “Report  of  the  Commissioners  for  the  Prevention 
of  the  Pollution  of  Rivers,”  quoted  in  a  recent  number  of 
the  Chemical  News. 


benzoic,  sulphuric,  and  chlorhyd.ric  acids,  in  the  presence 
of  water  and  of  ether. 

All  bodies  capable  of  exercising  chemical  reaction  were 
carefully  excluded  from  our  experiments  ;  and  the  usual 
mode  of  operation  was  as  follows : — The  body  under 
treatment  was  dissolved  in  one  liquid,  a  certain  volume 
of  another  was  then  added  ;  and  the  whole  received  a 
vigorous  and  prolonged  stirring,  the  vessels  being  kept  at 
one  temperature  by  means  of  a  water-bath.  The  body  in 
solution  was  estimated  from  time  to  time,  until  fixed  re¬ 
sults  were  obtained,  which  sometimes  required  one  or  two 
hours,  and  the  amount  was  then  estimated  in  each  of  the 
superincumbent  liquids. 

The  Co-Efficient  of  Division.— A.  body  simultaneously 
brought  in  contact  with  two  solvents,  in  each  of  which 
it  could  be  separately  dissolved,  never  dissolves  wholly  in 
one  to  the  exclusion  of  the  other.  Whatever  may  be  the 
solubility  of  the  body  in  question  in  one  of  these  solvents, 
and  whatever  may  be  the  excess  of  that  solvent,  the  body 
is  always  divided  between  the  two  solvents. 

Quantities  dissolved  by  the  same  volume  of  two  liquids 
remain  in  one  constant  relation  between  them.  We  will 
call  this  relation  the  co-efficient  of  division  ;  it  is  inde¬ 
pendent  of  the  relative  volumes  of  the  two  solvents,  but 
dependent  on  concentration  and  temperature.  The  follow¬ 
ing  examples,  cited  from  our  numerous  experiments,  will 
be  sufficient  to  establish  this  law. 

Succinic  Acid,  Water,  and  Ether,  at  150. 

Final  volume  Volume  of  baryta-  Co-efficient 

of  water  saturating  of 

the  liquid.  10  c.c.  of  the  liquid.  division. 


c.c. 

30-0 

42-4* 

7'1 

6-o 

49'° 

43‘8 

7'4 

6-o 

55'5 

47'4 

T9 

6-o 

70-0 

18-8 

3'4 

5'5 

17-0 

i6-2f 

3*o 

5*4 

Aqueous.  Ethereal.  Aqueous.  Ethereal, 
c.c. 

Concentrated  ( 7° 

liquid.  \H 

More  diluted  ( 30 
liquids.  \  17 

The  co-efficient  of  division  of  a  body  between  two  sol¬ 
vents  is  analogous  to  the  co-efficient  of  division  of  a  gas 
between  a  liquid,  which  will  dissolve  it,  and  an  empty 
superposing  space  ;  but,  in  the  latter  case,  it  is  the  tension 
of  gas  in  the  unit  of  volume  of  the  empty  space,  which  deter¬ 
mines  the  quantity  dissolved  in  the  entire  volume  of  liquid. 
In  the  case  of  a  body  divided  between  two  solvents,  it  is 
the  final  quantity  dissolved  in  the  unit  of  volume  of  one 
of  these  liquids,  which  determines  the  quantity  dissolved 
in  the  unit  of  the  other. 

Influence  of  Temperature. — The  co-efficient  of  division 
changes  with  the  temperature,  but  very  slowly. 


Weight  of  succinic  acid 
contained  in  10  c.c. 
of  the  liquid. 


At  150 .  0-376 

»  o° . 0-376 

,,  150 . 0-106 

,,  o° . 0-098 


0-060 

0-078 

o-oig 

0-019 


Co-efficient 

of 

division. 

.  .  62 
•  •  4'9 
••  5-5 

.  .  5-0 


ON  THE 

LAWS  WHICH  REGULATE  THE  DIVISION  OF 
A  BODY  BETWEEN  TWO  SOLVENTS. 

By  MM.  BERTHELOT  and  JUNGFLEISCH. 

It  is  frequently  necessary  to  extradt  a  body  which  has 
been  dissolved  in  a  liquid,  by  stirring  into  the  latter 
another  which  does  not  combine  with  it,  and  whose  adtion 
is,  therefore,  purely  physical.  Such  means  are  frequently 
used  for  extradtion,  and  even  estimation,  of  bodies  held  in 
suspension  in  other  liquids. 

The  adtion  of  the  following  bodies  has  been  studied  : — 
Iodine  and  bromine,  in  the  presence  of  water  and  of  sul¬ 
phide  of  carbon  ;  succinic,  malic,  tartaric,  oxalic,  acetic, 


Influence  of  Concentration. — The  co  efficient  of  division 
varies  with  the  final  concentration  of  the  solvents,  but 
not  in  proportion  to  the  weight  dissolved ;  its  progress  is 
slower. 

Experiments  with  malic,  tartaric,  and  acetic  acids 
demonstrate  that  the  co-efficient  varies  more  rapidly  with 
the  concentration  when  very  soluble  bodies  are  under 
treatment,  than  with  those  which  are  less  so.  This  differ¬ 
ence  is  explicable  because  concentrated  solutions  of  tar¬ 
taric  or  acetic  acid  dissolve  ether  in  proportions  differing 
from  those  effedted  by  diluted  solutions. 

Sulphuric  and  chlorhydric  acids  give  rise  to  a  remark¬ 
able  analogy  ;  ether  will  dissolve  them  only  when  they  are 


*  Equivalent  to  0-358  gr.  of  succinic  acid. 
+  Equivalent  to  o'lac  gr.  of  succinic  acid. 
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Nickel  Linnceite. 
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concentrated.  The  proportion  of  acid  obtained  from  their 
aqueous  solutions,  which  are  slightly  diluted,  is  almost 
inappreciable. — Comptes  Rendus. 


ANALYSIS  OF  METEORITES.* 

By  A.  R.  LEEDS. 

Doubts  having  been  expressed  as  to  the  meteoric  origin 
of  a  mass  of  iron,  weighing  about  300  lbs.,  which  was 
found  upon  the  Collina  di  Brianza  in  Lombardy,  an 
analysis  has  been  made  by  Dr.  Haushofer.f  The  doubt 
probably  arose  from  a  remark  made  in  the  original  de¬ 
scription,  by  Chladni,  to  the  effedt  that  Stromeyer  had 
found  C02  in  the  mineral.  Dr.  Haushofer  shows  that  the 
milkiness  which  is  given  when  a  portion  of  the  mineral,  in 
the  form  of  filings,  is  burnt  in  oxygen,  and  the  gas  passed 
through  lime-water,  is  so  excessively  small  that  the 
amount  of  carbonic  anhydride  contained  in  the  mineral 
must  be  disregarded.  The  analysis  gives: — Fe,  gri ; 
Ni,  77;  P,o’3;  Co,  0-2;  C02,  trace.  The  sp.  gr.  is  7-596. 
The  Widmannstadtschen  figures  are  brought  out  strongly 
on  etching  the  cut  faces. 

An  analysis  of  the  oxidised  remains  of  a  meteorite  from 
Cranbourne,  in  Australia,  by  the  same  chemist,  gives  : — 
Insoluble  silicates,  4-1;  Si02,  2-3;  A1203,  1-5;  Ca,  1*8  ; 
P05,  1-4;  Fe203,  71-1;  NiO,  3-1  ;  H20,  13-7  =  99-0. 

The  external  appearance  of  the  analysed  portions  is 
very  similar  to  that  of  brown  clay  ironstone  or  bog-ore  : 
its  meteoric  origin  is  shown,  however,  by  the  presence  of 
nickel.  The  hardness  is  about  that  of  feldspar;  sp. 

gr.,  374- 

An  examination  of  the  minerals  resembling  vanquelinite, 
in  the  Royal  Museum  at  Stockholm,  has  revealed  to 
A.  E.  Nordenskjold  the  existence  of  a  new  mineral,  a 
double  salt  of  chromic  and  phosphoric  acids,  for  which  he 
proposes  the  name  Laxmannite.J  Two  analyses  give: — 

I.  II. 

61-26  . .  6i-o6 

12-43  •  •  10-85 

rog  . .  1-28 

15-26  ..  16-76 

8-05  ..  8-57 

1-31  ..  o-go 


99-40  98*42 

and  agree  with  formula — • 

(|Cu0.iH0)3P054-3(Pb0,Cu0)2Cr03. 

The  laxmannite  forms  crystalline  crusts  some  lines  in 
thickness,  or  crystalline  masses  filled  with  drusy  cavities, 
whose  walls  are  covered  with  dark  green,  glistening 
crystals.  The  cleavage  is  partly  crystalline,  partly 
massive  and  earthy  ;  the  colour  dark  green  to  pistachio 
and  greyish  green.  The  crystals  are  monoclinic  prisms. — 
Journal  of  the  Franklin  Institute. 


Plumbic  oxide. . 
Cupric  ,,  .. 
Ferric  ,,  . . 

Chromic  acid  . . 
Phosphoric  acid 
Water 


METALLIC  HYDROGEN. 


At  a  recent  meeting  of  the  Lyceum  of  Natural  History, 
in  New  York,  a  paper  was  read  by  Dr.  Loew,  Assistant 
in  the  College  of  New  York,  “  On  the  Preparation  of  Hy¬ 
drogen  Amalgam.” 

The  researches  of  Graham  went  to  show  that  hydrogen 
could  be  alloyed  with  palladium,  and  that  it  was  also  con¬ 
tained  in  meteoric  iron.  He  condensed  the  hydrogen  in 
the  palladium,  and  came  nearer  proving  its  metallic 


character  than  any  other  person  had  done.  Schoenbein 
in  his  search  for  ozone,  found  a  method  for  making  the  per¬ 
oxide  of  hydrogen,  which  brought  him  to  the  very  threshold 
of  discovering  hydrogenium.  Schoenbein’s  experiment 
was  this — An  amalgam  of  zinc  and  mercury  is  violently 
agitated  in  water  ;  the  water  is  then  filtered,  and,  on  being 
examined  with  iodide  of  starch  and  protosulphate  of  iron, 
will  be  found  to  contain  peroxide  of  hydrogen  or  oxy¬ 
genated  water.  Dr.  Loew  has  carried  the  investigation 
further,  and  has,  instead  of  oxidising  the  hydrogen,  suc¬ 
ceeded  in  combining  it  with  the  mercury.  He  takes  an 
amalgam  composed  of  not  more  than  3  or  4  per  cent  of 
zinc,  and  shakes  it  with  a  solution  of  bichloride  of  plati¬ 
num  ;  the  liquid  becomes  black,  and  a  dark  powder  settles 
to  the  bottom.  The  contents  of  the  flask  are  then  thrown 
into  water,  and  hydrochloric  acid  added  to  dissolve  the 
excess  of  zinc.  The  amalgam  of  hydrogen  and  mercury 
at  once  forms  in  a  brilliant  voluminous  mass,  resembling 
in  every  way  the  well-known  ammonium  amalgam.  It  is 
soft  and  spongy,  and  rapidly  decomposes,  but  without 
any  smell  of  ammonia.  The  hydrogen  escapes,  and  soon 
nothing  but  pure  mercury  is  left  in  the  dish.  The  experi¬ 
ment  appears  to  show  conclusively  that  an  amalgam  of 
hydrogen  and  mercury  can  be  formed,  and  that  hydrogen 
is  really  a  metal.  It  would  also  throw  some  doubt  upon 
the  existence  of  the  amalgam  of  ammonium  and  mercury, 
and  offer  an  explanation  of  that  compound  on  the  basis 
of  its  being  the  same  amalgam  of  hydrogen  and  mercury 
that  is  prepared  in  the  way  now  pointed  out  by  Dr.  Loew. 
The  smell  of  escaping  ammonia  must  be  traced  to  some 
other  source  than  the  existence  of  that  radical  in  combina¬ 
tion  with  mercury. — Abstract  from  the  Scientific  American. 


NICKEL  LINNAHTE.* 

By  A.  R.  ROESSLER, 

Geologist,  General  Land  Office,  Washington. 


The  valuable  metal,  nickel,  now  employed  extensively  in 
preparing  various  alloys  resembling  silver,  for  table  use, 
and  in  making  the  coins  of  the  United  States  and  other 
countries,  has  been  but  seldom  found  in  this  country.  In 
small  but  not  paying  quantities,  there  are  several  localities 
of  it;  and  the  only  one  which  promises  to  yield  it  in 
abundance  is  the  deposit  at  Mine  la  Motte,  Missouri,  so 
celebrated  already  for  its  copper,  lead,  iron,  and  other 
ores.  A  specimen  of  nickel-linnaeite  or  siegenite  has  been 
received  at  the  Geological  and  Mineralogical  Cabinet  of 
the  General  Land  Office,  yielding  over  30  per  cent  of 
nickel.  Nickel  was  discovered  in  1751,  by  Cronstedt,  in 
Sweden.  It  is  a  metal  of  a  colour  not  much  differing 
from  that  of  silver;  it  is  magnetic,  soft,  and  malleable; 
may  be  forged,  rolled,  bored,  drawn  into  wire,  &c. ;  it  is 
more  tenacious  than  iron,  and  less  subject  to  oxidation 
than  silver.  In  the  year  1824  (the  statement  may  yet  be 
found  in  Thenard’s  Traite  de  Cliemie ),  it  was  stated  that 
the  metal,  nickel,  could  not  be  put  to  any  use.  However, 
it  was  long  before  this  that  nickel  was  employed  by  the 
Chinese  for  the  preparation  of  an  alloy  termed  by  them 
“Packfong;”  and,  although,  in  1776,  Englestroem  had 
analysed  this  composition,  no  practical  application  of  this 
metal  was  made  for  some  time. 

The  separation  of  nickel  from  its  ores  is  exceedingly 
difficult  and  complicated.  The  crude  material  is  the 
cobalt  speiss  and  the  matt  obtained  in  lead  and  copper 
smelting  works.  In  order  to  free  this  material  from 
arsenic  and  sulphur,  it  is  first  finely  pulverised  and  roasted 
with  pulverised  coal.  The  residue  is  dissolved  in  muriatic 
acid,  and  the  solution  diluted  with  much  water  in  order 
to  separate  the  bismuth.  If  the  liquid  is  now  mixed  with 
hypochlorite  of  lime,  the  iron  is  oxidised  to  a  peroxide, 


*  Communicated  by  Professor  Morton. 
+  Journ.  fur  Prakt.  Chetn.,  1869,  p.  328. 
t  Arm.  de  Phys.  vnd  Chem.,  136,  299. 


*  Communicated  by  Professor  Morton. 
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when  it  may  be  precipitated  with  the  arsenic  acid  existing 
in  the  liquid.  If  the  liquid  is  to  be  freed  from  copper,  a 
current  of  hydrogen  is  conveyed  through  the  same,  and, 
having  separated  the  precipitate  produced,  the  cobalt  is 
thrown  down  by  hypochlorite  of  lime.  Now  the  nickel 
may  be  separated  with  milk  of  lime.  In  subjecting  the 
precipitate,  with  carbon,  to  a  red  heat,  the  metal  may  be 
obtained  in  its  pure  state.  The  manufacture  of  “  Pack- 
fong  ”  in  Europe  is  not  of  a  very  old  date.  This  term  is 
synonymous  with  argentum,  German-silver,  British-plate, 
Its  composition  varies  considerably,  as  may  be  seen  from 
the  following  table: — 

I.  II.  III.  IV.  V.  VI. 

Copper..  88’oo  ..  65-0  ..  43-8  ..  40^4  ..  55'o  ..  50-0 

Nickel..  875  ..  i6-8  ..  15-6  ..  31-6  ..  20-0  ..  25-0 

Zinc  ..  —  ..  i3'o  ..  40'6  ..  25^4  ..  25^0  ..  25-0 

Iron  ..  175  ..  3'4  ..  —  ..  2*6  ..  —  ..  — 


9870  gS'2  ioo’o  ioo'o  ioo'o  ioo-o 

It  may  be  seen  from  this  that  an  alloy  may  be  made 
with  less  than  10  per  cent  of  nickel ;  but  the  wearing- 
quality  of  the  metal  is  decidedly  injured  by  too  great  a 
reduction  in  the  quality  of  nickel. 

I  will  remark  that  No.  1  is  the  so-called  “white  copper,” 
made  in  Suhl,  Germany,  a  century  ago,  with  copper  ores 
containing  nickel,  and  analysed  by  Brandes.  No.  2  is  an 
alloy,  made  at  Paris,  which  is  capable  of  receiving  a  fine 
polish  or  gilding.  Nos.  3  and  4  are  Chinese  packfong. 
No.  5  is  an  alloy  as  used  for  knife-handles.  No.  6  is 
adapted  for  forks.  The  nickel  coins  of  Switzerland,  which 
have  been  in  use  in  that  country  since  1850,  consist  of  an 
alloy  of  nickel,  copper,  zinc,  and  silver.  The  proportion 
of  nickel  and  zinc  in  the  20,  10,  and  5  centimes-pieces  is 
i*25.  While  the  amount  of  copper  increases  with  the 
decreasing  value  of  the  coin,  the  quantity  of  silver,  on  the 
other  hand,  decreases  with  the  smaller  value.  The  United 
States’  coins  now  in  general  circulation  contain  88  per 
cent  of  copper  and  12  per  cent  of  nickel. — Journal  of  the 
Franklin  Institute. 


CONTRIBUTIONS  TO  THE  CHEMISTRY  OF 

COPPER.* 

By  T.  STERRY  HUNT,  LL.D.,  F.R.S. 


I.  The  resemblances  between  silver  and  copper,  in  its 
cupreous  form,  have  already  attracted  the  attention  of 
chemists.  The  ordinary  chloride  of  silver  (argentic  chlo¬ 
ride)  and  the  dichloride  of  copper  (cupreous  chloride)  have 
many  properties  in  common.  Both  of  these  chlorides  are 
white,  readily  fusible,  and  blackened  by  exposure  to  light. 
Both  of  them  are  insoluble  in  water,  but  dissolve  in 
ammonia  and  in  aqueous  solutions  of  other  chlorides,  in 
which,  however,  the  cupreous  is  far  more  soluble  than  the 
argentic  chloride.  A  saturated  solution  of  chloride  of 
sodium  holds,  at  go0  C.,  i6-g  per  cent  of  cupreous  chloride  ; 
at  40°  C.,  117  per  cent;  and,  at  n°  C.,  8'g  per  cent.  A 
solution  containing  15  per  cent  of  chloride  of  sodium  retains, 
at  go0  C.,  103  per  cent  of  cupreous  chloride  ;  at  40°,  6  0  per 
cent;  and,  at  140,  3-6  per  cent;  while  a  solution  with 
only  5  per  cent  of  chloride  of  sodium  holds,  of  the 
cupreous  chloride,  at  go°,  2'6,  and,  at  40°,  only  n  per  cent. 
These  determinations  are  from  single  observations,  and, 
therefore,  require  verification.  From  the  sparing  solu¬ 
bility  of  the  cupreous  chloride  in  dilute  solutionsof  chloride 
of  sodium,  it  follows  that  the  denser  saturated  solutions 
are  copiously  precipitated  by  dilution  with  water,  which 
causes  the  separation  of  white  cupreous  chloride  in  a 
crystalline  condition. 

*  Read  before  the  American  Association  for  the  Advancement  of 
Science,  at  Salem. 


2.  The  aqueous  solutions  of  the  chlorides  of  calcium, 
magnesium,  zinc,  manganese,  cobalt,  ferrosum,  and 
cuprosum  also  freely  dissolve  cupreous  chloride  ;  and  it  is 
probable  that  this  property  is  shared  by  other  soluble 
chlorides.  The  strong  affinity  of  cuprosum  for  chlorine 
enables  cupreous  oxide  to  decompose  all  the  chlorides  just 
named,  with  the  exception  of  those  of  sodium  and  calcium, 
with  separation  of  the  corresponding  oxides  and  formation 
of  cupreous  chloride.  In  the  case  of  zinc  and  manganese, 
insoluble  oxychlorides  of  these  metals  are  formed  at  the 
same  time.  These  reactions  require  further  study;  and 
the  same  may  be  said  of  the  cupric  and  cobaltic  chlorides 
with  cupreous  oxide.  I  have,  however,  partially  investi¬ 
gated  the  behaviour  of  cupreous  oxide  with  magnesic  and 
ferrous  chlorides,  and  obtained  the  results  about  to  be 
described. 

3.  The  cupreous  oxide,  for  these  experiments,  was  pre¬ 
pared  by  gently  heating  a  solution  of  sulphate  of  copper, 
mixed  with  cane-sugar  and  an  excess  of  caustic  soda, 
until  the  whole  of  the  copper  was  thrown  down  as  a 
bright,  dense  cinnabar-red  powder,  which  was  carefully 
washed  and  dried.  A  concentrated  solution  of  chloride  of 
magnesium  dissolves  this  oxide  in  the  cold,  and  more  readily 
when  heated,  with  separation  of  hydrated  oxide  of  mag¬ 
nesium  and  cupreous  chloride,  which  latter  is  held  in 
solution  by  the  excess  of  magnesic  chloride.  By  filtering 
the  liquid  while  hot,  and  washing  with  a  strong  solution 
of  chloride  of  sodium,  the  hydrate  of  magnesia  may  be 
separated,  and  the  dissolved  copper  subsequently  precipi¬ 
tated  by  metallic  iron  from  the  colourless  filtrate,  ferrous 
chloride  being  formed.  Experiment  shows  that  the  re¬ 
action  between  the  red  oxide  of  copper  and  chloride  of 
magnesium  may  be  represented  as  follows  : — 

Cu20  +  MgCl  =  Cu2Cl  -f  MgO. 

4.  A  solution  of  magnesian  chloride,  nearly  saturated, 
when  hot,  with  cupreous  oxide,  and  allowed  to  cool  in 
contad  with  the  precipitated  magnesian  hydrate,  deposits 
a  portion  of  orange-coloured  oxide,  or  perhaps  an  oxy¬ 
chloride,  which  disappears  as  often  as  the  solution  is 
heated.  The  solid  cupreous  chloride  is,  moreover,  decom¬ 
posed  when  digested  with  water  and  magnesia,  hydrated 
cupreous  oxide  and  magnesic  chloride  being  formed.  The 
double  chloride  of  cuprosum  and  magnesium  is,  however, 
stable,  even  in  the  cold,  in  presence  of  magnesian  hydrate, 
provided  a  considerable  excess  of  magnesian  chloride  be 
present.  From  a  filtered  solution  of  cupreous  oxide  in 
chloride  of  magnesium,  water  precipitates  a  large  portion 
of  the  cupreous  chloride,  in  this  case,  coloured  orange-yellow 
from  adhering  oxide,  due  to  the  reaction  of  a  little  mag¬ 
nesia  which  remains  dissolved  or  suspended  in  the  con¬ 
centrated  solution,  even  after  filtration.  A  solution  of 
magnesian  chloride  of  sp.  gr.  1-23  retains  in  solution,  at 
120  C.,  about  7-10  per  cent  of  cupreous  chloride.  A  solution 
of  magnesian  sulphate,  with  chloride  of  sodium,  may  be 
employed  to  dissolve  cupreous  oxide.  This,  like  all  similar 
solutions  of  cupreous  chloride,  rapidly  absorbs  oxygen  from 
the  air,  and  deposits  a  pale-green  cupric  oxychloride. 

5.  With  ferrous  chloride  and  cupreous  oxide,  it  might  be 
expeCted,  from  analogy  with  the  magnesian  salt,  that  we 
should  obtain  cupreous  chloride  and  ferrous  oxide  ;  but 
the  reaction  is  complicated  by  the  tendency  of  the  latter 
to  pass  to  the  state  of  ferric  oxide.  When  ferrous  chloride 
in  solution  with  chloride  of  sodium  is  heated  with  a 
sufficient  quantity  of  cupreous  oxide,  the  whole  of  the  iron 
is  precipitated  as  ferric  oxide,  mingled  with  metallic 
copper,  while  cupreous  chloride  remains  in  solution.  Ex¬ 
periments  made  with  an  excess  of  ferrous  chloride  show 
that  one-third  of  the  copper  is  reduced,  while  two-thirds 
are  dissolved  as  dichloride.  This  reduction  may  be 
effected  direCtly  by  ferrous  oxide.  If,  to  a  solution  of 
cupreous  chloride  in  chloride  of  sodium,  we  add  hydrated 
ferrous  oxide  recently  precipitated  by  an  alkaline  base 
and  still  suspended  in  the  liquid,  it  is  at  once  converted 
into  ferric  oxide,  with  precipitation  of  metallic  copper. 
The  first  stage  in  the  aCtion  of  ferrous  chloride  on  cupreous 
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oxide  may  be  represented  as  similar  to  that  of  magnesic 
chloride,  Cu20  +  FeCl^Cu2Cl  +  FeO ;  in  the  second  stage, 
Cu2Cl  +  3FeO  =  Cu2-f  FeCl-f  Fe203.  It  follows  from  this 
that  one-third  of  the  cupreous  chloride  formed  in  the  first 
stage  is  reduced  to  the  metallic  state ;  and  the  final  result 
may  be  represented  as  follows  : — 

3Cu20  +  2FeCl  =■  2Cu2Cl  +  2Cu-hFe203. 

A  similar  result  is  obtained  if  ferrous  chloride  is  added 
to  an  unfiltered  solution  of  cupreous  oxide  in  chloride  of 
magnesium.  The  suspended  hydrate  of  magnesia,  in  this 
case,  liberates  an  equivalent  of  ferrous  oxide,  which 
reduces  to  the  metallic  state  one-third  of  the  dissolved 
cupreous  chloride,  in  accordance  with  the  second  reaction 
given  above. 

6.  The  reducing  power  of  ferrous  oxide  is  also  shown 
with  cupric  chloride,  which  is  at  once  converted  by  it 
into  cupreous  chloride,  in  accordance  with  the  equation 
2CuCl  +  3Fe0  =  Cu2Cl  +  FeCl  +  Fe203.  The  further  action 
of  ferrous  oxide  will,  as  we  have  seen,  reduce  the  cupreous 
chloride  to  the  metallic  state  ;  in  fact — 

2CuCl  +  6Fe0  =  2Cu  +  2FeCl  +  2Fe203. 

If  recently-precipitated  hydrated  ferrous  oxide  or  ferrous 
carbonate  be  added  to  a  solution  of  cupric  chloride  in  the 
proportions  indicated  by  the  last  equation,  the  whole  of 
the  copper  is  separated  in  the  metallic  state,  mingled 
with  ferric  oxide;  while  ferrous  chloride  is  found  in 
solution.  The  reaction  with  ferrous  carbonate,  which 
requires  a  gentle  heat,  is  accompanied  by  a  violent  dis¬ 
engagement  of  carbonic-acid  gas.  This  experiment  is 
best  made  by  dissolving  in  water  ferrous  sulphate  and 
sodic  carbonate,  or  sodic  hydrate,  in  the  proportions 
required,  and  adding  thereto  a  solution  holding  the  proper 
amount  of  cupric  chloride.  Under  certain  conditions, 
the  cupreous  precipitate  is  brownish  black  in  colour,  like 
that  obtained  by  heating  ferrous  chloride  with  cupreous 
oxide  ;  but  more  generally  it  is  of  a  bright  red  colour, 
and  often  coats  the  glass  with  a  mirror-like  film.  A  warm 
solution  of  cupric  chloride  with  chloride  of  sodium  at 
once  converts  the  metallic  copper  of  the  precipitate  into 
cupreous  chloride,  which  is  dissolved,  leaving  behind  only 
hydrated  ferric  oxide.  When  a  solution  of  ferrous  chloride 
with  chloride  of  ammonium  and  excess  of  ammonia  is 
added  to  a  solution  of  a  copper-salt,  the  precipitated 
films  of  metallic  copper  sometimes  possess  considerable 
brilliancy,  and  show  a  bluish  translucency.  It  is  to  be 
remarked  that,  although  the  cupreous  precipitate  thus 
obtained  is  bright  red  in  colour,  that  which  is  produced 
by  boiling  cupreous  oxide  with  ferrous  chloride  is  nearly 
black. 

7.  It  was  long  since  shown  by  Levol  that  hydrated  ferric 
oxide  will  reduce  cupric  to  cupreous  oxide ;  and  this,  as  we 
have  already  seen,  can  separate  from  its  combinations  fer¬ 
rous  oxide,whose  reducing  power  may  be  still  further  exerted 
upon  the  cupreous  combination  thus  formed.  These  facts 
serve  to  explain  the  results  obtained  by  E.  Braun  (. Zeitschr . 
CJiem.,  1867,  p.  568;  cited  in  Jaliresberichte  for  1867), 
which  were  not  known  to  me  at  the  time  of  making  these 
experiments.  He  found  that,  by  digesting  cupric  hydrate 
or  cupric  carbonate  with  ferrous  sulphate  in  solution, 
there  was  obtained  a  reddish  mixture  of  basic  ferric 
sulphate  with  cupreous  oxide,  formed,  apparently,  in 
accordance  with  the  equation — 

2Fe0,S03  -f  2C11O  =  Cu20  -f  Fe203,2S03. 

This,  when  boiled  with  a  further  portion  of  ferrous  sul¬ 
phate,  became  black  in  colour,  and,  from  the  small 
amount  of  oxygen  present,  was  supposed  to  contain 
metallic  copper.  By  adding  a  large  excess  of  carbonate 
of  ammonia  to  a  mixture  of  ferrous  and  cupric  sulphates, 
Braun  succeeded  in  obtaining  solutions  in  which  all  the 
copper  was  present  in  a  cupreous  form,  and  even  in  re¬ 
ducing  portions  of  it  to  the  metallic  state — a  process 
which  we  have  seen  is  complete  when  the  requisite  amount 
of  ferrous  oxide  is  brought  in  contact  with  the  chlorides 
of  copper. 


Chemistry  of  Copper. 

8.  In  Silliman's  Journal  for  March,  1867,  p.  308,  I 
described  briefly  the  reaction  between  cupric  oxide  and 
ferrous  chloride  according  to  the  equation  — 

3Cu0  +  2FeCl  =  Fe203  +  Cu2Cl  +  CuCl. 

I  was  not  then  aware  that  the  same  had  been  shown  by 
Meyer  ( Berg .  und  Halt.  Zeit.,  1862,  p.  182  ;  cited  by 
Kerl).*  Further  studies  of  this  reaction  have  given  me 
interesting  results.  The  black  oxide  of  copper,  even  after 
ignition,  is  attacked  by  ferrous  chloride  in  the  cold;  but 
the  insolubility  of  the  resulting  cupreous  chloride  retards 
the  action.  If,  however,  the  ferrous  chloride  be  mingled 
with  a  strong  solution  of  chloride  of  sodium,  and  heat 
applied,  the  cupreous  chloride  is  readily  dissolved,  and  the 
reaction  is  rapid  and  complete,  the  whole  of  the  iron 
separating  as  a  bulky,  reddish  brown  precipitate,  provided 
3  equivalents  of  cupric  oxide  have  been  taken  for  2  of 
ferrous  chloride.  The  greenish  solution  thus  obtained 
readily  dissolves  precipitated  metallic  copper,  in  virtue 
of  the  cupric  chloride  which  it  contains,  and,  unless  a 
large  excess  of  chloride  of  sodium  be  present,  deposits 
white  crystalline  cupreous  chloride  by  cooling  or  by  dilution. 
When  digested,  at  a  temperature  of  50°  C.,  with  carbonate 
of  lime,  the  greenish  solution  deposits  one-third  of  its 
copper  as  a  pale  green,  insoluble,  cupric  hydrocarbonate, 
while  the  colourless  filtrate  retains  the  remaining  two- 
thirds  in  the  form  of  cupreous  chloride.  If  a  solution  of 
ferrous  chloride  with  chloride  of  sodium  is  digested  with 
a  sufficient  excess  of  cupric  oxide,  the  cupric  chloride 
formed  unites  with  the  latter  to  form  an  insoluble  cupric 
oxychloride,  and  only  cupreous  chloride  remains  in 
solution. 

9.  For  the  ferrous  chloride  in  the  experiments  in  Nos.  5 
and  8,  a  solution  of  ferrous  sulphate  with  chloride  of 
sodium  may  be  substituted.  When  cupric  oxide  is  heated 
with  an  excess  of  ferrous  chloride,  a  small  portion  of 
ferric  oxychloride  is  produced.  The  red-brown  precipitate 
may  be  washed  free  from  cupric,  cupreous,  and  ferrous 
chlorides  by  a  strong  solution  of  chloride  of  sodium,  but 
will  then  yield  to  pure  water  a  portion  of  soluble  ferric 
oxychloride.  By  careful  desiccation  in  a  water-bath,  and 
subsequent  washing  with  dilute  alcohol,  the  ferric  pre¬ 
cipitate  may  be  obtained  free  from  chloride  of  sodium, 
and  completely  insoluble  in  water;  but  its  composition 
appears  to  be  variable.  Of  two  preparations,  the  first 
contained  1  equivalent  of  chlorine  for  11,  and  the  second 
1  for  20  equivalents  of  iron.  In  another  experiment, 
where  fine  oxide  of  copper  from  the  calcination  of 
malachite  was  dissolved  in  an  excess  of  a  mixture  of 
ferrous  sulphate  and  chloride  of  sodium  at  a  boiling  heat, 
it  was  found  that,  for  30  equivalents  of  copper  dissolved, 
there  were  precipitated  21  equivalents  of  iron,  instead  of 
20,  as  required  by  the  formula  given  in  No.  8  ;  the  ad¬ 
ditional  equivalent  being  separated  as  ferric  chloride  in 
union  with  the  ferric  oxide.  The  production  of  a  small 
and  variable  amount  of  ferric  chloride  in  the  above  con¬ 
ditions  is  apparently  due  to  a  secondary  reaction  between 
cupric  and  ferrous  chlorides  in  the  presence  of  ferric 
oxide,  2CuCl-p2FeCl==Cu2Cl  +  Fe2Cl3.  This  point,  how¬ 
ever,  requires  further  investigation. 

10.  The  facility  with  which  cupric  chloride  parts  with 
one-half  of  its  chlorine,  and  passes  into  the  more  stable 
cupreous  compound,  is  shown  by  its  well-known  power  to 
chloridise,  not  only  metallic  copper,  but  metallic  silver, 
and  even  sulphide  of  silver.  Its  action  on  cupreous  sul¬ 
phide  is  not  less  remarkable.  A  strong  solution  of  cupric 
chloride,  mingled  with  chloride  of  sodium,  rapidly  attacks 
pulverised  copper-glance,  even  in  the  cold,  sulphur  being 
separated  and  cupreous  chloride  formed — 

2C11CI  -f-  Cu2S  =  2Cu2C1  +  S. 

Chalcopyrite,  on  the  contrary,  is  but  slightly  acted  upon 
by  such  a  solution,  which,  however,  slowly  takes  up  a 
portion  of  iron,  forming  ferrous  chloride  with  a  cor¬ 
responding  amount  of  cupreous  chloride. — American  Jour¬ 
nal  of  Science. 


*  “  Metall.  Huttenkunde,”  vol.  xi.,  p.  588. 
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POWER  OF  SOIL.* 


By  ROBERT  WARINGTON,  F.C.S. 
(Continued  from  p.  210.) 


We  now  pass  to  the  experiments  made  in  the  college 
laboratory,!  after  an  account  of  which  we /will  attempt  a 
review  of  the  whole  subjedt. 

The  investigation  we  are  about  to  describe  was  confined 
to  the  single  inquiry,  What  is  the  part  taken  by  oxide  of 
iron  and  alumina  in  the  absorptive  adtion  of  soils  ?  In 
Practice  with  Science ,  vol.  i.,  p.  333,  an  account  has  been 
already  given  of  the  earliest  of  these  experiments.  It 
was  then  stated  that  both  hydrated  oxide  of  iron  and 
alumina  possessed  in  a  remarkable  degree  the  power  of 
removing  phosphoric  acid  from  the  solution  of  a  phosphate. 
The  experiment  was  made  with  a  solution  of  phosphate 
of  calcium  in  carbonic  acid  water,  and  it  was  found  that 
by  contadt  with  a  relatively  small  bulk  of  either  of  these 
hydrates,  g6  to  97  per  cent  of  the  phosphoric  acid 
originally  present  was  withdrawn,  while  the  calcium  was 
left  dissolved  in  the  liquid  in  the  form  of  carbonate.  The 
chemical  decomposition  of  the  phosphate  of  calcium  was 
thus  all  but  complete  ;  a  basic  phosphate  of  either  iron  or 
aluminium  was  produced,  and  the  calcium,  at  the  end  of 
the  readtion,  was  united  to  carbonic  in  place  ofphosphoric 
acid.  These  results  suggested  the  question,  Whether  the 
property  of  soils  of  withdrawing  phosphoric  acid  from 
the  solutions  of  its  salts  was  not  owing  to  the  presence 
in  soils  of  oxide  of  iron  and  alumina  ?  whether,  in 
fadt,  the  absorption  of  phosphoric  acid  was  not  a  simple 
consequence  of  the  chemical  affiinity  existing  between  it  and 
these  hydrated  oxides  ?  The  next  experiments  were  made 
with  the  objedt  of  testing  the  corredtness  of  this  conclusion. 
Did  soil  comport  itself  towards  a  solution  of  a  phosphate 
in  a  manner  similar  to  that  shown  by  oxide  of  iron  under 
the  same  circumstances  ? 

In  the  experiments  with  soil,  the  same  method  was 
followed  as  in  the  experiments  with  the  pure  hydrated 
oxides.  The  soil  was  placed  in  contadt  with  a  solution  of 
phosphate  of  calcium  in  carbonic  acid  water,  the  liquid 
being  kept  saturated  with  the  gas,  and,  after  some  days, 
the  amount  of  calcium  and  phosphoric  acid  removed  from 
the  solution  was  ascertained.  If  no  chemical  adtion  had 
been  exerted  by  the  soil,  the  phosphate  of  calcium  would 
be  either  undiminished  or  else  absorbed  without  de¬ 
composition,  in  which  case  equal  proportions  of  calcium 
and  phosphoric  acid  would  be  removed  from  the  solution. 
If,  however,  the  soil  adted  in  a  manner  similar  to  the 
oxide  of  iron,  the  phosphate  of  calcium  would  be  more  or 
less  decomposed,  its  acid  withdrawn,  while  the  calcium 
remained  dissolved.  A  little  refiedtion,  however,  showed 
that  perfedtly  sharp  results  could  not  be  expedted  in  ex¬ 
periments  with  soils,  from  their  well-known  behaviour 
towards  solutions  of  carbonic  acid  and  solutions  of  j 
calcium  salts.  A  soil  containing  lime  will  give  up  a 
portion  of  it  if  treated  with  a  solution  of  carbonic  acid. 
If  such  a  soil  were  used  for  the  experiment,  calcium 
might  be  expedted  to  pass  from  the  soil  into  the  solution  ; 
and  if,  at  the  same  time,  a  portion  of  the  phosphate  were 
absorbed,  it  would  appear  as  if  the  phosphate  had  been 
decomposed  without  this  having  perhaps  occurred,  since 
an  excess  of  calcium  would  be  shown  by  analysis  to  exist 
in  the  remaining  solution.  On  the  other  hand,  most 
soils  absorb  carbonate  of  calcium  from  its  solution  in 
carbonic  water;  and  operating  with  such  a  soil,  the  car¬ 
bonate  of  calcium,  resulting  from  the  decomposition  of 
the  phosphate,  would  itself  be  absorbed  by  the  soil,  and 
thus  the  evidence  of  the  decomposition  be  lost.!  It  was 


*  Practice  with  Science ,  vol.  ii. 

+  These  experiments  were  made  by  the  writer  in  1865 — 7,  while 
assistant  teacher  of  chemistry  at  the  college. 

X  Theoretically  there  would  be  for  every  soil  a  certain  strength  of 
solution  of  carbonate  of  calcium  in  carbonic  water,  in  which  the  soil 
would  neither  give  up  nor  absorb  lime. 


thought  safer  to  avoid  the  former  error,  and  to  choose 
soils  for  the  trial  which  did  not  yield  calcium  to  carbonic 
acid  water,  since,  in  this  case,  though  the  decomposition 
of  the  phosphate  might  appear  but  small,  from  the  sub¬ 
sequent  absorption  of  the  carbonate  of  calcium,  there 
could  be  no  question  as  to  its  reality  if  found  to  occur  to 
any  appreciable  extent. 

The  two  soils  employed  had  the 
tion : — 


Moisture . 

Organic  and  volatile  matter 
Silica  and  insoluble  silicates 
Oxide  of  iron  and  alumina 
Phosphoric  acid 
Lime . 


Magnesia . 

Potash  . 

Carbonic  acid,  traces  of  other 
substances,  and  loss  . . 


following  composi- 

Soil  A. 

Soil  B. 

i-54 

6*57 

3-69 

17-03 

87*31 

55*29 

6-82 

19-31 

0-05 

0-34 

O’ll 

0*28 

0-14 

0-63 

o*i6| 

o*55 

o-isj 

IOO’OO 

100-00 

Notwithstanding  the  very  small  amount  of  lime  in 
these  soils,  they  were  found  to  give  up  some  of  it  when 
digested  with  carbonic  acid  water.  The  portion  of  soil 
taken  for  experiment  was,  therefore,  repeatedly  digested 
with  carbonic  water,  and  as  this  removed  the  lime  but 
slowly,  the  soils  were,  in  the  earlier  experiments,  further 
treated  with  weak  acetic  acid,  and  then  thoroughly  washed 
with  water  :  all  soluble  calcium  salts  were  thus  removed. 

In  the  first  two  experiments,  600  grms.  of  soil  were 
treated  with  8000  grms.  of  a  solution  of  tricalcic  phos¬ 
phate  in  carbonic  water,  and  carbonic  acid  gas  was 
passed  through  the  mixture  from  time  to  time.  At  the  end  of 
eighteen  days  the  solution  was  removed  from  the  soil  and 
analysed.  Analysis  showed  that  soil  A  had  absorbed  50-8 
per  cent  of  the  phosphoric  acid  originally  present,  and 
43-2  per  cent  of  the  lime  ;  while  soil  B  had  absorbed  g6-i 
per  cent  of  the  phosphoric  acid,  and  6i’5  per  cent  of  the 
lime. 

The  experiment  with  soil  B  was  once  more  repeated: 
the  soil  was  this  time  not  treated  with  acetic  acid,  but 
washed  with  carbonic  water  only.  400  grs.  of  the  soil 
were  treated  as  above  with  800  grs.  of  a  solution  of 
tricalcic  phosphate.  After  six  days  the  liquid  was  re¬ 
moved  and  analysed.  The  soil  had,  in  this  instance, 
absorbed  93-8  per  cent  of  the  phosphoric  acid,  and  49-0 
per  cent  of  the  lime. 

In  all  these  experiments  there  was  evidently  a  decom¬ 
position  of  the  phosphate  of  calcium  by  the  soil,  this 
being  most  marked  in  the  case  of  soil  B  ;  in  each  experi¬ 
ment  there  was,  however,  a  very  considerable  absorption 
of  lime  as  well  as  of  phosphoric  acid.  It  was,  in  fadt, 
proved  in  every  case  that  a  part  of  the  phosphoric  acid 
absorbed  had  been  withdrawn  by  chemical  adtion,  but  in 
no  case  did  the  proof  extend  to  the  whole  of  the  phos¬ 
phoric  acid  removed  by  the  soil.  We  have  already 
noticed  that  the  property  possessed  by  soil  of  absorbing 
carbonate  of  calcium  from  its  solution  in  carbonic  acid, 
necessarily  deprived  us  of  the  evidence  requisite  to  complete 
the  proof. 

That  there  might  be  no  doubt  that  the  soils  experi¬ 
mented  with  had  the  faculty  of  removing  carbonate  of 
calcium  from  a  carbonic  solution,  a  trial  was  made  with 
soil  B — the  soil  which  had  given  the  greatest  absorption 
both  of  lime  and  phosphoric  acid.  400  grs.  of  this  soil 
were  placed  in  contadt  with  a  weak  solution  of  carbonate 
of  calcium  in  carbonic  acid  water,  the  experiment  being 
conaudted  as  before.  At  the  end  of  six  days  the  soil  had 
withdrawn  27-4  per  cent  of  the  carbonate  of  calcium 
present. 

The  experiments  with  soil  might,  doubtless,  have  been 
extended  with  advantage ;  the  evidence  was,  however, 
sufficient  to  convince  me  that  the  natural  hydrated  oxide 
of  iron  contained  in  soil  behaved  in  the  same  manner 
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towards  phosphoric  acid  as  the  artificially  prepared 
hydrate  had  been  found  to  do  in  the  earlier  experi¬ 
ments. 

The  concluding  investigation  was  upon  the  absorptive 
power  of  the  hydrated  oxides  for  salts  of  potassium  and 
ammonium.  Hydrated  oxide  of  iron  and  hydrated 
alumina  were  prepared  by  precipitation;  they  were  very 


thoroughly  washed  by  decantation  before  use.  Known 
quantities  of  these  hydrates  and  of  the  various  salt  solution  s 
were  then  mixed,  and  after  contact  for  a  day  or  two  the 
amount  of  absorption  was  ascertained  by  an  analysis  of 
the  liquid.  The  following  tables  show  the  amount  o 
absorption  ascertained  for  each  salt ;  the  figures  given 
are  in  most  cases  the  mean  of  several  experiments  :* — 


Absorption  of  Salts  of  Potassium  by  Hydrated  Ferric  Oxide  and  Hydrated  Alumina. 


Salt  employed. 

Strength  of  solution. 

f 

Amount  absorbed  by 
too  of  hydrated 
ferric  oxide 
(Fe4H609)+ 

Amount  absorbed  by 
100  of  hydrated 
alumina 
(Ai2H6o6)+ 

y 

Per  cent  of 

A 

Per  cent  of 

f 

Calculated 

Calculated 

f  A 

Calculated  Calculated 

salt. 

potash. 

as  salt. 

as  potash. 

as  salt.  as  potash. 

Carbonate  of  potassium 

. .  A .  0-995 

0678 

7-17 

4-89 

I-.49  1-02 

Sulphate  of  potassium 

..  ..  1-077 

0-582 

r94 

1-05 

0-55  030 

Chloride  of  potassium 

..  ..  1-053 

0-664 

0-36 

0-23 

No  trial.  — 

Nitrate  of  potassium . 

. .  . .  1-049 

0-488 

0-38 

0-18 

0-27  0'12 

Absorption  of  Salts  of  Ammonium  by  Hydrated  Ferric  Oxide  and  Hydrated  Alumina. 


Salt  employed. 

Strength  of  solution. 

1 

Amount  absorbed  by 
100  of  hydrated 
ferric  oxide. 
(Fe4H609)  + 

Amount  absorbed  by 
100  of  hydrated 
alumina. 

(Ai2H6o6)+ 

I 

Carbonate  of  ammonium 

Sulphate  of  ammonium 

Chloride  of  ammonium 

Nitrate  of  ammonium . 

r 

Per  cent  of 
salt. 

..  ..  0-958 
••  ••  1-552 

Per  cent  of 
ammonia. 

0-329 

0-356 

0-304 

0-330 

Calculated  Calculated 
as  salt,  as  ammonia. 

5-40  rgi 

2*17  0-56 

0"20  0-07 

o*35  0-08 

Calculated  Calculated 
as  salt.  as  ammonia 

2-04  0-72 

0-74  o-ig 

No  trial.  — 

No  trial.  — 

Two  points  strike  us  at  once  on  inspecting  these  tables. 

In  the  first  place,  the  absorbent  action  of  alumina  is 
clearly  much  less  than  that  of  ferric  oxide.  With 
carbonate  and  sulphate  of  potassium  the  oxide  of  iron 
takes  up  about  four  times  as  much  as  the  alumina  ;  with 
the  corresponding  ammonium  salts  it  takes  up  about  three 
times  as  much  as  the  alumina. 

In  the  next  place,  it  is  very  evident  that  both  with 
oxide  ofiron  and  alumina  the  amount  of  absorption  varies 
greatly  with  different  salts  of  the  same  base.j;  The 
carbonates  of  potassium  and  ammonium  are  seen  to  have 
been  absorbed  to  a  considerable  extent,  the  sulphates  to  a 
small  extent,  while  of  the  chlorides  and  nitrates  only 
traces  were  taken  up.  This  order  of  absorption,  it  will 
be  remarked,  is  the  same  as  that  generally  observed  in 
absorption  by  soil.  With  soil,  however,  the  absorption 
from  the  sulphate,  chloride,  and  nitrate,  is  proportionately 
far  greater  than  in  the  present  case.  The  difference  is, 
doubtless,  owing  to  the  important  assistance  given  by  the 
lime  of  soil,  which,  combining  with  the  acids  of  these 
salts,  allows  the  bases  to  be  absorbed  as  hydrates.  It  was 
attempted  in  a  few  experiments  to  imitate  the  conditions 
of  soil  by  adding  carbonate  of  calcium  to  the  hydrated 
oxides.  Some  further  absorption  was  obtained  in  a  few 
cases  by  this  means,  but  the  imitation  of  the  conditions  of 
soil  was  clearly  very  imperfetff. 

It  was  a  point  of  great  importance  to  decide  if  the 
absorption  in  these  experiments  was  due  to  a  chemical  or 
a  physical  adtion.  With  this  view  attention  was  paid  to 
any  evidence  of  a  decomposition  of  the  salt  during  the 
reaction. 

In  the  case  of  carbonate  of  potassium,  it  was  found  that 
the  carbonic  acid  was  not  absorbed  to  the  same  extent  as 
the  potassium,  but  that  an  excess  of  acid  remained  in 

*  For  the  analytical  details  the  reader  is  referred  to  the  Journal 
of  the  Chemical  Society,  vol.  vi.,  p.  1. 

f  These  formulae  represent  the  composition  of  the  hydrates  actually 
employed. 

t  The  reader  will  observe,  by  reference  to  the  table,  that  the 
strength  of  the  salt  solutions  employed  was  not  in  every  case  regu¬ 
lated  by  the  chemical  equivalent  of  the  salt.  In  this,  and  several 
other  particulars,  the  experiments  admit  of  considerable  improvement. 
Th&se  errors,  pointed  out  by  experience  subsequently  gained,  do  not, 
however,  affedt  any  of  the  conclusions  here  drawn. 


every  instance  in  the  final  solution.  In  three  experi¬ 
ments  with  hydrated  ferric  oxide  there  were  absorbed  for 
ten  equivalents  of  potassium,  3-6,  4-5,  and  7-9  equivalents 
of  carbonic  acid.  The  proportion  of  carbonic  acid  ab¬ 
sorbed  was  thus  very  various.  The  variation  was  evi¬ 
dently  connected  with  the  amount  of  potassium  removed 
from  solution,  as  the  following  figures  will  show  : — 

Potassium  absorbed  Equivalents  of 
for  100  Carbonic  Acid 

originally  absorbed  for  10 
present.  of  Potassium. 

Experiment  1 .  6-84  ..  ..  3-6 

Experiment  2 .  18-67  . .  . .  4-5 

Experiment  3 . 32'57  . .  . .  7-9 

Thus,  the  weaker  the  solution  became  during  the  ab¬ 
sorption,  the  greater  was  the  proportion  of  carbonic  acid 
taken  up.  It  seems  that  ferric  oxide  commences  by 
absorbing  potash  almost  to  the  exclusion  of  carbonic 
acid  ;  by  so  doing,  the  proportion  of  carbonic  acid  in  the 
liquid  must  be  increased.  But  this  accumulation  of  acid 
in  the  liquid  appears  to  adt  as  a  check  on  the  further  de¬ 
composition  of  the  potassium  salt,  which,  therefore,  takes 
place  to  a  less  and  less  extent  as  the  absorption  progresses. 
In  one  experiment  with  hydrated  alumina,  the  decom¬ 
position  of  the  carbonate  of  potassium  was  complete, 
potash  was  taken  up,  but  no  carbonic  acid. 

In  the  experiments  with  carbonate  of  ammonium,  the 
absorption  of  carbonic  acid  was  determined  in  one  instance 
only.  The  ferric  oxide  in  this  case  absorbed  carbonic 
acid  and  ammonia  in  the  proportions  to  form  neutral  car¬ 
bonate  ;  the  salt  used  had  contained,  as  is  usual  with  the 
commercial  article,  an  excess  of  carbonic  acid — a  slight 
decomposition  had  therefore  probably  taken  place. 

In  the  experiments  with  sulphates,  it  was  noticed  that 
the  solution  of  sulphaie  of  ammonium  became  distin&ly 
alkaline  on  contadl  with  either  ferric  oxide  or  alumina  ; 
with  the  latter  the  reaction  was  very  marked.  A  deter¬ 
mination  of  the  amount  of  sulphuric  acid  and  ammonia 
removed  by  the  alumina  showed  that,  for  10  equivalents 
of  ammonia,  28-2  equivalents  of  sulphuric  acid*  had  been 

*  By  an  equivalent  of  sulphuric  acid,  is  here  understood  the 
amount  required  to  form  sulphate  of  ammonium  with  1  equivalent 
of  ammonia. 
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taken  up.  The  acid  had  here  been  absorbed  in  far  greater 
proportion  than  the  base.  Solution  of  sulphate  of  potas¬ 
sium  became  slightly  alkaline  on  contact  with  alumina ; 
with  oxide  of  iron,  no  change  was  observed. 

Solutions  of  chloride  and  nitrate  of  ammonium  became 
alkaline  on  contadt  with  ferric  oxide,  showing  that  the 
acid  was  taken  up  to  a  greater  extent  than  the  base ;  the 
parallel  experiments  with  alumina  were  here  wanting. 
The  corresponding  potassium  salts  were  unaffedted  by 
contadt  with  ferric  oxide. 

We  have  here  very  distindb  evidence  that  the  absorption 
by  ferric  oxide  and  alumina  was  attended  with  a  chemical 
decomposition  of  the  salt  absorbed  ;  this  decomposition 
was,  however,  rarely  complete,  both  acid  and  base  being 
in  most  cases  taken  up,  though  in  unequal  proportions. 
To  a  chemist,  alumina  and  ferric  oxide  are  known  to 
behave  as  feeble  bases  towards  strong  acids,  and  as  feeble 
acids  towards  strong  bases  ;  we  can,  therefore,  from  a 
chemical  point  of  view,  readily  understand  the  prepon¬ 
derating  absorption  of  base  from  the  salt  of  a  weak  acid, 
as  a  carbonate,  and  the  preponderating  absorption  of  the 
stronger  acids  from  their  comparatively  feeble  combina¬ 
tions  with  ammonium.  Again,  the  well-known  readiness 
with  which  ferric  oxide  and  alumina  form  highly  basic 
compounds,  and  also  salts  (as  alum)  containing  two  bases 
to  one  acid,  seems  to  render  a  purely  chemical  explana¬ 
tion  of  the  whole  of  these  reactions  quite  easy.  It  is  not, 
however,  denied  that  hydrated  ferric  oxide  and  alumina 
are  capable  of  taking  up  certain  substances  by  virtue  of 
physical  attraction,  but  it  is  believed  that  such  an  aCtion 
has  had  no  place  in  the  absorption  of  the  salts  here 
described. 

A  single  experiment  was  made  as  to  the  retention  of 
potash  by  ferric  oxide  when  the  latter  was  washed  with 
water.  Hydrated  ferric  oxide  which  had  absorbed  potash 
from  the  carbonate  was  submitted  to  two  washings  with 
thorough  agitation,  each  washing  remaining  in  contadt 
one  day.  The  ferric  oxide  was  then  found  to  have  lost 
two-thirds  of  its  potassium.  The  washing  was  sufficient 
to  have  reduced  a  perfectly  soluble  salt  to  T^?th  its  original 
quantity.  The  compound  with  iron  was  thus  decomposed 
by  water,  but  with  some  difficulty. 

(To  be  continued.) 
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Professor  Williamson,  F.R.S.,  President,  in  the  Chair. 


The  following  gentlemen  were  elected  Fellows : — G. 
Matthey,  T.  Steel,  T.  Allen. 

Mr.  Brown  read  a  paper  “Oh  Vapour  Densities ,” 
wherein  he  gave  a  historical  review  of  the  various  methods 
employed  for  the  determination  of  vapour  densities. 

Mr.  Church  communicated  “  The  Analyses  of  Two 
Cornish  Minerals 

The  one,  restormelite,  was  obtained  from  the  Restormel 
Iron  Mines,  and  may  be  regarded  as  a  variety  of  kaolinite, 
standing  nearest  to  the  lithomarge  group.  Its  specific 
gravity  and  its  hardness  are  nearly  the  same  as  those  of 
lithomarge.  In  its  percentage  of  silica  and  alumina  (its 
chief  constituents)  it  does  not  differ  from  that  of  litho¬ 
marge  ;  but,  while  restormelite  contains  7  per  cent  of  soda 
and  potash,  lithomarge  contains  a  mere  trace  of  these 
alkalies.  Mr.  Church  considers  restormelite  as  preserving 
in  its  alkalies  more  evident  traces  of  its  feldspathic  origin 
than  we  usually  find  in  such  alteration-produdls.  The 
following  percentages  were  obtained  in  six  analyses  5 — 


I. 

II. 

III. 

IV. 

V. 

VI. 

H20  .. 

11*69 

. .  — 

..  11*75  . 

.  11*64  •  • 

11*65 

.  .  — 

Si02  .. 

— 

. .  — 

. .  44*77  . 

.  45*66  . . 

— 

. .  — 

Fe*03  . . 

— 

. .  — 

. .  i*ii  . 

.  1*25  .. 

— • 

..  0*98 

A1203  . . 

— 

. .  — 

••  35‘°5  • 

.  35*66  .. 

— 

•  •  34-58 

MgO  .. 

— • 

. .  0*92 

. .  o*6g  . 

.  0*95  .. 

— 

. .  — • 

K20  .. 

— 

.  .  2*10 

..  2*51  . 

.  — 

— 

.  .  — 

NaaO  . . 

— 

.  .  4*12 

. .  4*12  . 

— 

— • 

. .  — 

These  results  correspond  pretty  well  with  the  formula 
of  kaolinite,  Al2032Si02  +  2aq,  if  we  suppose  several  re¬ 
placements,  such  as  a  partial  replacement  of  hydrogen  by 
sodium  or  potassium,  and  of  aluminium  by  iron. 

The  other  of  the  above-mentioned  minerals  is  chalco- 
phyllite.  The  recorded  analyses  of  this  mineral  are  by 
no  means  satisfactory.  Chevenix  found  in  it  58  per  cent 
of  cupric  oxide,  and  21  of  water;  Hermann,  44*45  per 
cent  of  CuO,  and  31*19  of  water;  and  Damour,  52'6i  of 
CuO,  and  23*26  of  water.  Of  course,  it  was  rather  diffi¬ 
cult  to  assign  a  formula  for  so  variable  a  substance.  Mr. 
Church  has  devoted  much  time  and  labour  to  an  endea¬ 
vour  to  clear  up  the  mystery  of  its  constitution  ;  and  he 
obtained  the  following  percentage  as  the  mean  of  several 
analyses 


H20  (lost  at  ioo°)  .  14*06 

CuO  . 46*14 

A1*03  5*97 

Fe203  o*6o 

As205  ..  15*54 

Ha0  (by  difference)  . 31'75 


These  results  lead  to  the  formula — 

8Cu0,Al203,Asa05  +  24aq. ; 

or  as  well  to  8Cu0,Al203,As203  +  25aq. ;  and  these  ele¬ 
ments  of  chalcophyllite  may  be  viewed  as  arranged  in 
the  following  manner: — 


Or— 


Cu3(As04)a,6aq.’ 

5CuH202 

Al2Hg06 


-f  naq.  ; 


Cu2H2(As04)2,5aq.] 
6CuH202  [-fnaq. 

A12H606  j 


It  ought  to  be  stated  that  chalcophyllite  cannot  be 
dried,  even  in  vacuo ,  without  an  entire  change  in  its 
appearance ;  the  transparent  beautiful  green  crystals 
become  opaque  and  of  a  more  bluish  green.  these 
changes  correspond  to  a  loss  of  13*79  per  cent  of  water. 
At  ioo°,  the  insignificant  further  loss  of  0*31  per  cent  of 
water  takes  place. 

Messrs.  Bolas  and  Gloves  communicated  a  paper  on 
“  Tetrabromide  of  Carbon 

This  combination  is  obtained  (1)  by  heating  bisulphide 
of  carbon  with  bromide  of  iodine,  in  a  sealed  tube,  to  a  tem¬ 
perature  of  150°  C.  for  about  48  hours  ;  (2)  by  heating 
bromopicrin  with  bromide  of  iodine  in  a  flask  furnished 
with  a  digestion-tube  till  the  reaction  is  completed,  which  is 
indicated  by  the  disappearance  of  the  bromopicrin  ;  (3)  by 
heating  bromoform  with  bromide  of  iodine,  in  a  sealed 
tube,  to  about  150°  C.  for  24  hours. 

In  all  the  above  processes,  terbromide  of  antimony 
may  be  substituted  for  the  bromide  of  iodine.  1  he  tetra¬ 
bromide  of  carbon  is  obtained  in  a  pure  state  by  distilla¬ 
tion.  It  is  a  white  substance,  crystallising  in  lustrous 
plates,  melting  at  gi°  C.,  of  an  ethereal  odour,  somewhat 
resembling  that  of  carbon  tetrachloride,  and  of  sweetish 
taste.  It  does  not  dissolve  in  water,  but  readily  in  ether, 
hot  alcohol  (from  which  it  is  deposited,  on  cooling,  in  the 
crystalline  state),  carbon  bisulphide,  chloroform,  bromo¬ 
form,  benzol,  and  American  oil.  Sodium  amalgam  reduces 
it  to  bromoform,  and  then  into  methylene  dibromide. 

The  authors  propose  to  carry  on  their  investigations  of 
this  interesting  compound. 
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CORRESPONDENCE. 


MANUFACTURE  OF  SULPHURIC  ACID. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I  cannot  see  how  your  correspondent  “  O.  V.”  can 
have  deduced  from  my  letter  the  statement  that  “  Mason’s 
ores  require  much  less  nitre  per  100  parts  of  sulphur  burnt 
than  do  other  ores.  My  statement  was  that  100  parts  of 
sulphur  (meaning  pure  brimstone)  required,  in  the  hands 
of  different  manufacturers,  varying  proportions  of  nitrate 
of  soda ;  and  I  ventured  the  opinion  that  the  variation 
was  due  to  a  want  of  uniformity  in  the  conditions  of  the 
manufacturing  process. 

The  subsequent  mention  of  Mason’s  ores  is  accounted 
for  by  the  absence  of  precise  information  as  to  whether 
Mr.  Spence  used  brimstone  or  sulphur  ores  in  his  process. 

I  have  had  experience  of  Mason’s  ores,  and  find  them 
very  manageable  ;  but,  of  course,  the  quantity  of  nitrate 
used  with  different  ores  of  sulphur  will  vary  in  direCt 
proportion  to  the  quantity  of  sulphur  they  contain. — 
I  am,  &c., 

David  Basil  Hewitt,  B.A.,  T.C.D. 

Manchester,  May  7th,  1870. 


MANUFACTURE  OF  SULPHURIC  ACID. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I  transmit  to  you,  herewith,  copies  of  correspondence 
between  Mr.  P.  Spence  and  myself,  having  reference  to 
the  papers  which  have  recently  appeared  in  your  Journal 
relative  to  the  production  of  sulphuric  acid.  Mr.  Spence 
and  I  agree  in  thinking  that  the  publication  of  the  letters 
may  serve  to  place  the  question  under  discussion  in  a 
clearer  light. — I  am,  &c., 

J.  W.  Kynaston,  F.C.S. 

St.  Helen’s,  May  10th,  1870. 


“  St.  Helen’s, 
“April  29th,  1870. 

“  Dear  Sir, — Will  you  pardon  the  liberty  I  take  in  ad¬ 
dressing  you  ?  but  I  have  been  very  much  interested  in 
your  account  of  your  trial  of  Dr.  P.  W.  Hofmann’s 
suggestions  as  regards  the  economical  production  of  sul¬ 
phuric  acid.  As  I  read  Dr.  Hofmann’s  original  paper, 
and  his  subsequent  letter  seems  to  confirm  this  view,  the 
important  point  in  his  improvement  is  that  the  mixed 
sulphurous  and  nitrous  acid  gases  should  not  be  permitted 
to  come  in  contact  with  vitriol  of  lower  strength  than 
1430  Twad.  until  a  reaction  has  taken  place  between  them, 
and  that,  if  it  should  come  in  contact  with  acid  of  a  lower 
density,  a  large  proportion  of  the  nitrous  acid  is  decom¬ 
posed,  with  production  of  free  nitrogen.  If  this  be  a 
correCt  conclusion,  it  appears  to  me  that  your  re-arranged 
plan  of  working  (as  described  in  the  Chemical  News  for 
April  22nd)  introduces  the  very  evil  Dr.  Hofmann  tells  us 
we  should  avoid.  The  difficulty  under  which  I  labour  in 
my  study  of  the  matter  is  that,  notwithstanding  this,  you 
have  actually  succeeded  in  reducing  considerably  your 
consumption  of  nitrate,  and  that  you,  with  your  great 
practical  experience,  consider  the  saving  to  be  due  to  your 
having  adopted  Dr.  Hofmann’s  suggestion.  Though  I 
have  myself  paid  much  attention  to  this  manufacture,  I 
yet  feel  considerable  diffidence  in  writing  to  you  that  the 
diminution  in  your  requirements  of  nitrate  of  soda  is 
owing  to  quite  another  cause,  or  perhaps  more  than  one. 
But  I  suggest  to  you  whether,  in  your  plan  of  working,  as 
described  in  the  before-mentioned  paper,  you  are  not 
condensing  a  considerable  proportion  of  your  make  of 
vitriol  in  the  first  two  chambers,  and  that  your  two  next 


chambers,  while,  of  course,  allowing  the  formation  of 
more  vitriol,  play  more  distinctly  the  part  of  a  Gay- 
Lussac’s  column  or  tower,  the  strong  vitriol  absorbing 
the  nitrous  gas,  which,  the  vitriol  being  returned  to  the 
first  chamber,  is  again  evolved,  and  again  becomes  avail¬ 
able  for  the  same  work  as  it  had  before  performed.  I 
have  a  strong  opinion  that  the  whole  saving  you  have 
effected,  and,  I  may  add,  the  whole  saving  you  expeCt  to 
accomplish  when  your  re-arrangements  are  complete,  may 
be  accounted  for  in  this  way  alone,  and  without  any  con¬ 
sideration  of  Dr.  Hofmann’s  suggestion.  I  should  feel 
greatly  obliged  if  you  would  favour  me  with  your  opinion 
upon  the  points  I  have  called  in  question.  To  anyone 
engaged  in  the  manufacture,  economy  in  the  use  of  nitrate 
is  of  the  utmost  importance ;  and  I  plead  my  anxiety  on 
the  subject  as  my  excuse  for  troubling  you  with  so  long  a 
letter. — I  am,  yours  faithfully,  J.  W.  Kynaston. 

“  Peter  Spence,  Esq.” 


(Reply). 

"  Manchester, 
“2nd  May,  1870. 

“  Dear  Sir, — I  have  much  pleasure  in  answering  your 
letter  of  2gth,  to  hand  this  morning.  I  am  always  ready 
to  pick  up  any  promise  of  improvement  in  the  manu¬ 
facture  of  sulphuric  acid,  and  most  ready  to  communicate 
all  I  know  upon  the  subject.  I  therefore  took  up  at  once 
Mr.  Hofmann’s  suggestion,  and,  although  I  did  not,  and 
do  not  now,  believe  in  his  theory,  it  at  once  suggested  to 
me  what  you  exactly  describe  as,  in  faCt,  the  Gay-Lussac 
tower  in  principle,  but  without  the  apparatus.  The  theory 
of  sulphuric  acid  production,  as  well  as  the  faCts  of  the  Gay- 
Lussac  process,  in  my  opinion,  disprove  Mr.  Hofmann’s 
hypothesis.  The  theory  is  that  the  S02  and  N04  unite  to 
form  sulphate  of  nitric  oxide,  which,  by  water  or  steam,  is 
resolved  into  SO3HO  and  binoxide  of  nitrogen,  which,  in 
contact  with  air,  instantly  forms  N04  ready  for  a  repetition 
of  the  process.  Now,  not  one-tenth  of  N04  is  sent  into 
the  chambers  equivalent  to  combine  with  all  the  S02 
going  in  at  the  same  time  :  the  combination  must,  then, 
be  made  at  least  ten  times  (I  should  probably  be  more 
correCt  by  saying  twenty  times,  but  ten  is  sufficient).  If, 
then,  10  per  cent  of  the  nitric  oxide  is  destroyed  each 
combination,  it  would  all  be  destroyed  when  the  process 
is  completed.  Yet  I  have  seen  the  Gay-Lussac  process 
at  work  when,  after,  I  think,  ten  chambers  had  been 
traversed,  it  took  up  so  much  of  the  binoxide  of  nitrogen 
that  only  one-fourth  of  the  usual  amount  of  nitrate  of 
soda  was  required.  Now,  the  Gay-Lussac  process  is  not 
perfect,  and  probably  one-fourth  would  escape  its  operation. 
No  decomposition  into  nitrogen  can  therefore  take  place. 
I  have  little  doubt  Mr.  Hofmann’s  first  chamber  would  aCt 
by  the  strong  acid  at  bottom  reading  upon  his  gases,  and 
affording  them  N04.  I  am  sorry  I  cannot  as  yet  give  you 
any  decided  results  as  to  full  success  from  the  adoption 
of  my  scheme  in  its  integrity.  I  only  got  all  the  con- 
nedions  made  in  the  end  of  the  week,  and  to-day  my  two 
strong  chambers  are  getting  up  to  the  point  I  shall  keep 
them  at,  namely,  1430  Twad.;  but,  so  far,  I  see  no  reason 
to  doubt  that  at  least  a  considerable  saving  of  nitrate  will 
be  effeded,  and  more  than  the  pradical  trial  gave  me.  I 
probably  gave  Mr.  Hofmann  more  credit  than  I  should 
have  done,  as  I  never  believed  his  theory;  but  it  was 
entirely  to  his  suggestion  that  my  effort  was  due,  and  in 
that  case  I  could  not  claim  as  an  originator,  but  merely 
as  improving  upon  a  suggestion.  I  may  say  that  a  very 
large  produdion  of  acid  takes  place  in  my  No.  1  chamber; 
but  my  No.  2  and  3  also  produce  largely,  and  all  their 
produdion  is  now  going  into  No.  1  loaded  with  N02, 
and  is  taken  out  of  No.  1  for  use  with  almost  no  nitric 
oxide  in  it,  or  not  more  than  I  have  usually  had.  If  I  can 
effed  the  expeded  saving,  my  only  difficulty  will  be  wear 
and  tear  of  lead.— Yours  very  truly,  (Signed)  Peter 
Spence. 
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Solar  Eclipses. 


MISCELLANEOUS. 


The  Royal  Society. — The  following  gentlemen  are 
recommended  by  the  Council  for  election  into  the  Royal 
Society,  on  June  2nd: — William  Froude,  C.E. ;  Edward 
Headlam  Greenhow,  M.D.  ;  James  Jago,  M.D. ;  Nevil 
Story  Maskelyne,  M.A.;  Maxwell  Tylden-Masters,  M.D.; 
Alfred  Newton,  M.A. ;  Andrew  Noble,  Esq.;  Captain 
Sherard  Osborn,  R.N.;  Rev.  Stephen  Parkinson,  B.D. ; 
Captain  Robert  Mann  Parsons,  R.E. ;  William  Henry 
Ransom,  M.D. ;  Robert  H.  Scott,  Esq. ;  George  Frederic 
Verdon,  C.B.;  Augustus  Voelcker,  Ph.D. ;  Samuel  Wilks, 
M.D. 

Solar  Eclipses. — Through  the  kindness  of  Prof.  Henry 
Morton  we  are  enabled  to  give  a  brief  account  of  a  le&ure 
on  the  above  subject  given  by  him  for  the  benefit  of  the 
Franklin  Institute.  We  have  before  had  occasion  to  refer 
to  the  popularity  of  this  eminent  lecturer,  as  well  as  to  the 
enormous  scale  on  which  he  conducts  the  most  successful 
experiments  ;  and  the  ledture  on  solar  eclipses,  which  was 
demanded  a  second  time,  illustrated  as  it  was  with  the 
most  brilliant  experiments,  fully  sustains  the  high  reputa¬ 
tion  he  has  gained  both  in  the  old  and  new  world.  After 
describing  experimentally  the  causes  of  an  eclipse,  the 
umbra  and  penumbra,  the  law  of  dire&ion,  the  total 
eclipse,  and  the  prominences,  the  Jedturer  proceeded  to 
illustrate  the  formation  of  solar  prominences  by  means  of 
a  tank  and  a  coil  of  wire  (see  woodcut).  The  tank  is 


filled  with  water,  and  then  a  solution  of  cochineal  is  run 
in  on  the  bottom  with  a  pipette.  A  single  flask  cell 
excited  with  bichromate  of  potash  and  sulphuric  acid  is 
enough  to  determine  the  ascending  current,  which  carries 
up  the  crimson  solution  in  a  very  beautiful  manner.  By 
interrupting  the  circuit,  the  red  prominence  can  be  made 
to  settle  back,  or  topple  over,  so  as  to  assume  many  of  the 
forms  adtually  observed.  To  eredt  the  image  on  the  screen, 
Professor  Morton  used  one  of  Zentmayer’s  eredting 
prisms.*  Mr.  J.  N.  Lockyer’s  drawings  of  solar  promi¬ 
nences,  pidtures  of  the  corona  and  its  coruscation,  illus¬ 
trated  by  a  new  piece  of  apparatus  for  the  lantern,  and 
producing  on  an  immense  scale  the  beautiful  effedts  shown 
by  the  chameleon  top,  were  very  clearly  shown. 

Existence  of  Tin  in  California. — At  an  exhibition  of 
the  agriculture,  and  manufadturing  and  mineral  resources 
of  California,  held  last  year  at  San  Francisco,  sacks  of 
ore,  bars  of  tin-plate,  of  the  heaviest  quality,  and  utensils 
of  every  sort  for  domestic  use,  which  were  manufadtured 
from  Californian  ore,  were  there  colledted.  Many  doubted 
and  shook  their  heads  at  this  display  of  a  long-desired 
but  unusual  manifestation  of  riches  ;  but,  since  then,  ad¬ 
ditional  information  and  additional  specimens  of  ore  have 
been  forwarded  to  the  United  States  General  Land  Office 
at  Washington,  and  an  average  sample  of  the  same  has 
been  submitted  for  analysis  to  the  able  and  distinguished 
chemist  and  mineralogist  Dr.  F.  A.  Genth,  who  reports 
that  it  contains  i3‘37  Per  cent  t*n*  The  black  mineral 
in  the  ore  is  tourmaline  (it  contains  boracic  acid),  and  the 

*  Journal  of  the  Franklin  Institute ,  vol.  liii.,  p.  407. 


brownish  red  is  the  cassitterite.  It  is  a  highly-interesting 
occurrence,  and  the  yield  of  tin  is  almost  twice  as  much 
as  the  usual  working  ores  of  the  tin-mines  of  Cornwall, 
England.  The  property  is  said  to  consist  of  50,000  acres 
of  mining  lands  ;  and  over  twenty  openings  have  been 
effe&ed,  from  all  of  which  the  ore  is  extracted — Journal 
of  the  Franklin  Institute. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Under  this  heading  will  be  found  an  encyclopaedic  list  of  chemicct 
papers  published  abroad  during  the  past  iveek,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices,  will,  therefore,  be  equivalent  to  an  English  edition  0 
the  “  Jahresberichte." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Comptcs  Rendus  des  Seances  de  VAcademie  des  Sciences,  May  2 

1870. 

This  number  contains  the  following  original  papers  relating  to 
chemistry  and  collateral  sciences  : — ■ 

Cause  of  the  Eledtric  Currents  Produced  by  the  Contadfc  o 
Metals  and  Distilled  Water. — E.  Becquerel. — The  chief  result 
arrived  at  by  the  author’s  experiments  may  be  summarised  thus: — * 
The  electrical  effedts  produced  by  the  contadtof  non-oxidisable  metals 
and  distilled  water  (chemically  pure)  are  due,  not  to  any  special  adtion 
of  contadt,  but  to  the  readtion  of  the  water  upon  the  gases  con¬ 
densed  on  the  surface  of  these  metals.  The  effedts  vary  according 
to  the  molecular  state  of  the  metals  and  their  temperature.  As  re¬ 
gards,  however,  the  oxidisable  metals,  the  eledtrical  effedts  produced 
by  heating  them  are  due  to  the  very  slight  layer  of  oxide  adhering  to 
their  surface,  whereby  they  are  rendered  positive  towards  the  unpre¬ 
served  metallic  surface. 

Observations  on  M.  Croullebois’s  Paper  “  On  the  Index  of 
Refradtion  of  Water.” — J.  Jamin. 

Reply  to  the  Note  of  M.  Renou  “  On  the  Latent  Heat  of  Ice, 
as  Deduced  from  the  Experiments  of  Laplace  and  Lavoisier.” 
— J.  Jamin. 

Crystalline  Form  and  Optical  Properties  of  a  Combination 
of  Protochloride  of  Platinum  and  Triethyl-Phosphine  Analo¬ 
gous  to  Magnus’s  Salt. — J.  des  Cloizeaux. 

Constitution  of  Luminous  Spedtra. — Lecoq  de  Boisbaudran. — * 
The  author  calls  attention  in  this  paper  to  the  fadt  of  the  analogy 
which  exists  between  the  spedtra  of  the  isomeric  compounds — for  in¬ 
stance,  the  alkaline  chlorides,  bromides,  and  iodides.  The  author 
further  observes  that  the  following  spedtral  groups,  each  containing 
three  bodies,  may  be  made  up,  each  of  which  exhibits  greater  analogy 
mutually,  than  with  the  rest  of  the  groups — 

K  Ca  Cl 

Rb  Sr  Br 

Cs  Ba  I 

Researches  on  the  Calorific  Spedtra. — P.  Desains. — Reserved 
for  full  translation. 

Observations  on  the  Results  Obtained  by  M.  Croullebois, 
as  regards  the  Index  of  Refradtion  of  Water. — A.  Cornu. 

Combustibility  of  Diamonds,  and  the  Effedt  of  a  High  Tem¬ 
perature  on  these  Gems. — Prof.  Morren. — The  author,  in  a  letter, 
first  relates  the  following  fadts,  as  having  given  rise  to  his  experi¬ 
ments : — A  jeweller  at  Marseilles,  an  excellent  workman,  well  up  to 
his  trade,  was  requested  to  enamel  afresh  the  golden  bearings  of  two 
large  diamonds  of  great  value,  used  as  shirt  buttons.  _  Instead  of  taking 
off  the  diamonds,  always  a  delicate  operation,  the  jeweller,  who  had 
frequently  executed  such  work  previously,  decided  to  enamel  the  gold 
while  the  diamonds  were  left  on  their  bearings.  Not  happening  to 
have  charcoal  at  hand,  the  jeweller  took  coals  for  heating  the  muffle 
for  enamelling,  an  operation  which  succeeded  most  perfedtly  ;  but,  on 
taking  the  buttons  from  the  muffle,  the  jewels  had  become  perfedtly 
black,  and  no  amount  of  rubbing  or  fridtion  restored  them  to  their  pris¬ 
tine  state.  The  jeweller  was,  therefore,  obliged  to  dismount  the  jewels, 
which  looked  like  plumbago,  and  to  send  them  to  Paris,  where,  by  the 
first  touch  of  the  lapidary’s  wheel,  they  became  restored  to  their  former 
beauty,  while,  curiously  enough,  their  weight  had  not  changed.  The 
author,  who,  through  the  kindness  of  MM.  Laurin,  jewellers,  at  Mar¬ 
seilles,  was  enabled  to  experiment  with  several  diamonds,  placed  these 
on  a  small  platinum  boat  in  a  platinum  tube,  and  tried  the  effedt  of  a 
high  temperature  simultaneously  with  different  gases.  Heated  in  coal- 
gas,  the  gems  become  blackish,  increase  in  weight,  and  are  found  to  be 
coated  with  a  strongly-adhesive  layer  of  carbon,  such  as  is  deposited 
in  gas  retorts  ;  in  pure  hydrogen,  the  gems  may  be  heated  almost  to 
the  melting-point  of  platinum  without  undergoing  any  change  ;  heated 

in  carbonic  acid  gas,  the  gems  become  dull  and  lose  a  little  weight 
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The  carbonic  acid  gas  was  found  to  be  dissociated  into  carbonic  oxide 
and  carbonic  acid  ;  this,  the  author  found,  was  caused  by  the  platinum 
and  not  by  the  diamond.  When  the  diamond  is  placed  in  oxygen  gas, 
and  ignited,  it  continues  to  burn,  but  remains  white,  appearing  as  a 
piece  of  unpolished  glass  ;  the  stone  does  not  blacken,  nor  swell  up, 
and,  if  it  is  free  from  flaws  or  cracks,  does  not  divide  asunder. 

Process  Suitable  for  Estimating  the  Rapport  existing  be¬ 
tween  the  Dynamical  Force  Applied  and  the  Quantity  of  Elec¬ 
tricity  Produced  in  Holtz’s  Machine.- — E.  Bouchotte. 

Solubility  of  the  Chloride,  Iodide,  and  Bromide  of  Silver  in 
Salts  of  Mercury. — H.  Debray. — The  main  gist  of  this  paper  is, 
that  the  insoluble  chlorides,  iodides,  and  bromides  of  silver,  and  also 
of  mercury,  are  soluble,  to  a  greater  or  less  extent,  in  the  soluble  per- 
salts  of  mercury,  especially  at  a  high  temperature,  and  that,  on  cooling, 
some  of  these  haloid  salts  crystallise  ;  and  in  that  state  the  chloride 
of  silver  perfectly  resists  the  adtion  of  light,  which  the  author  attributes 
to  the  presence  of  traces  of  mercury. 

New  Method  for  the  Volumetrical  Estimation  of  Copper.— 
F.  Weil. — This  process  is  based  on  the  two  following  fadts  : — (1)  In  the 
presence  of  free  hydrochloric  acid,  and  at  a  boiling  heat,  the  very 
slightest  trace  of  bichloride  of  copper  present  causes  the  liquid  to 
assume  a  very  marked  yellow-greenish  tinge,  and  this  is  the  stronger 
the  more  hydrochloric  acid  is  present.  (2)  Protochloride  of  tin  causes, 
at  that  temperature,  the  immediate  redudtion  of  the  salts  of  oxide  of 
copper  dissolved  in  hydrochloric  acid  to  salts  of  the  suboxide  of  copper, 
which,  in  solution,  are  absolutely  colourless;  the  readtion  takes  place 
according  to  the  formula  2CuCl  + SnCl  =  Cu2Cl+ SnCl2.  Any  single 
drop  of  chloride  of  tin  added  in  excess  may  be  at  once  detedted  by  the 
addition  of  a  drop  of  a  solution  of  corrosive  sublimate  (bichloride  of 
mercury),  which  causes  the  formation  of  calomel.  If  the  solution  of 
copper  contains  iron  also,  the  quantity  of  chloride  of  tin  applied  will 
indicate  the  joint  quantities  of  iron  and  copper  present. 

Produdts  of  the  Fermentation  of  Pyro-Tartaric  Acid  and  its 
Homologues. — A.  Bechamp. — Contrary  to  what,  according  to  the 
author,  might  be  expedted,  when  pyro-tartaric  acid  ferments  under  the 
influence  of  the  microzymas  of  chalk — viz.,  formation  of  butyric  acid 
according  to  the  formula — 

C10H6O6,2CaO  +  HO  =  CsH703Ca0  +  CaOC02+  C02, 
the  result  obtained  by  adtual  experiment  is,  that  no  volatile  acid  is 
formed  at  all,  and  that  only  carbonate  of  lime  remains  ;  while  carbonic 
acid  and  marsh  gas  are  given  off  according  to  the  formula — 

2(C10H6O6,2CaO)  +  8HO=5C2H4+4CaOCO2  +  6CO2. 

Preparation  of  Pyro-Tartaric  Acid. — A.  Bechamp. — The  author 
first  thoroughly  deprives  of  its  water  of  crystallisation  the  tartaric  acid 
to  be  submitted  to  dry  distillation,  next  mixes  that  material  with  pre¬ 
viously-ignited  pumice-stone,  and  submits  that  mixture  to  dry  distil¬ 
lation.  In  this  way,  1600  grms.  of  tartaric  acid  yield  325  grms.  of 
crude,  but  crystalline,  pyro  acid,  which  is  best  purified  by  means  of 
alcohol  of  go  per  cent. 

Minerals  Found  in  the  Cap  Garonne  (Departement  du  Var) 
Copper  Mine. — F.  Pisani. — Among  the  many  minerals  here  described 
the  analysis  of  only  one  is  given — viz.,  of  adamine,  a  rather  rare  sub¬ 
stance,  first  discovered  in  Chili.  It  consists,  in  100  parts,  of — Arsenic 
acid,  3870;  oxide  of  zinc,  52-5o  ;  oxide  of  cobalt,  3'92  ;  water,  3'5 7.  A 
cupriferous  adamine  was  found  to  contain,  also,  in  percentages — 
Arsenic  acid,  39'85  ;  oxide  of  zinc,  3i'85  ;  oxide  of  copper,  23'45  ;  oxide 
of  cobalt,  o-52;  lime,  0^87 ;  water,  3-68. 

Observations  on  M.  Duclaux’s  Paper  “  On  the  Formation 
of  Drops  of  Liquids.” — Dr.  Limouzin. 

Observations  on  the  Effects  of  the  Aurora  Borealis  of  the 
5th  of  April  last  on  the  Telegraphic  Wires  in  the  Ottoman 
Empire. — Dr.  Lacoine. — The  author  describes,  at  length,  the  very 
peculiar  effedts  alluded  to,  wffiich,  for  a  time,  made  all  telegraphy  quite 
impossible,  owing  to  the  counter  currents  excited  in,  or,  at  least,  con¬ 
ducted  by,  the  wires. 

Death  of  Professor  Lame. — At  the  opening  of  the  meeting,  the 
President  announced  the  death  of  Prof.  Lame,  a  member  of  the  In¬ 
stitute  since  1843.  The  deceased,  a  very  celebrated  physicist  and 
mathematician,  was  born  in  1795,  educated  at  the  Ecole  Polytech¬ 
nique,  and  was  for  some  time  engineer  in  the  Russian  service.  On 
his  return  to  France,  he  was  appointed  Professor  of  Physics  at  the 
above-named  school,  and  remained  in  that  capacity  until  the  year  1845, 
when  he  was  elected  Examiner  of  the  school.  In  the  year  1848,  he  was 
appointed  Professor  of  the  Faculty  of  Sciences  at  Paris.  Among  his 
very  many  published  works,  those  on  mathematics  and  on  the  elas¬ 
ticity  of  bodies  are  the  most  celebrated. 


Revile  Hebdomadaire  de  Chimie,  April  21,  1870. 

Method  for  Extracting  Sugar  from  Liquids  which  Contain 
that  Substance,  and  its  Combinations  with  Saline  Matters. — 
M.  Lair. — “  Suppose,”  says  the  author,  “any  saccharine  fluid:  I  add 
thereto  lime  in  proper  (but  not  specified)  proportions,  and  heat  to  a 
temperature  varying  from  no°  to  159°  (under  pressure,  of  course);  by 
which  proceeding  saccharate  of  lime  is  precipitated,  which  is  separated 
from  the  fluid  either  by  filtration  or  decantation,  and  next  treated  by 
the  ordinary  well-known  methods  for  the  extraction  of  sugar  from 
that  lime-compound.” 

Application  of  Picric  Acid  for  Imparting  to  Ivory,  Bone, 
and  Horn  a  Beautiful  Red  Colour. — C.  Mene. — After  giving  a  shor 
account  of  the  well-known  properties  of  picric  acid,  the  author  de  • 
scribes  the  process  alluded  to  as  follows: — “Take  4  grms.  of  picri" 
acid,  and  dissolve  in  250  grms.  of  boiling  water ;  add,  after  cooling0 


8  grms.  of  liquid  ammonia.  Dissolve  also  2  grms.  of  crystal¬ 
lised  fuchsine  (magenta)  in  45  grms.  of  alcohol,  dilute  with  375  grms. 
of  hot  water,  and  next  add  50  grms.  of  ammonia.  As  soon  as  the  red 
colour  of  the  magenta  solution  has  disappeared,  the  two  solutions  are 
mixed  together,  making  a  bulk  of  liquid  amounting  to  about  ^  litre, 
which  is  a  sufficient  quantity  for  dyeing  from  four  to  six  sheep’s  skins. 
Ivoy  and  bone  should  be  placed  in  very  weak  nitric  or  hydrochloric 
acids  first,  before  being  immersed  in  the  ammoniacal  liquid ;  wood 
cannot  be  dyed  by  this  liquid,  unless  it  has  been  previously  painted 
over  with  paste  made  from  flour.  When,  to  the  ammoniacal  liquid, 
some  gelatine  solution  be  added  it  may  serve  as  a  red  ink  which  does 
not  attack  steel  pens.  By  varying  the  proportions  of  the  magenta  and 
picric  acid,  the  tints  obtained  may  be  varied  from  a  bluish  red  to  a 
bright  orange-red.  The  desired  colours  do  not  appear  until  the  am¬ 
monia  is  evaporated. 

Nickelisation. — M.  Gaiffe. — This  paper,  illustrated  by  a  woodcut, 
gives  practical  details  about  the  method  applied  by  the  author  for  the 
coating  of  metals  with  a  more  or  less  thick  adhesive  layer  of  nickel. 

Method  for  Obtaining  a  Regular  Stream  of  Sulphuretted 
Hydrogen  Gas  from  Black  Sulphide  of  Antimony. — Dr.  Mehu. 
— In  many  parts  of  France,  and  especially  in  the  south  thereof,  sul¬ 
phide  of  antimony  is  regularly  used  for  the  disengagement  of  sulphu¬ 
retted  hydrogen  ;  of  course,  hydrochloric  acid  and  heat  have  to  be 
applied.  In  order  to  obtain  a  very  regular  current  of  that  gas,  the 
author  advises  to  mix  the  pulverised  sulphide  with  about  one-third  of 
its  weight  of  quartz  sand  or  powdered  sandstone.  The  addition  of 
this  material,  in  the  same  proportion,  to  black  oxide  of  manganese, 
when  used  along  with  hydrochloric  acid,  for  the  disengagement  of 
chlorine,  has  the  effedt  of  rendering  the  evolution  of  that  gas  steady 
while,  in  both  cases,  heat  may  be  freely  applied  to  the  retorts  or  flasks 
without  fear  of  breaking  them. 


Revue  des  Cours  Scientifiques  de  la  France  et  de  I'Etranger 

April  23,  1870. 

This  number  does  not  contain  any  original  papers  relating  to 
chemistry  or  physical  sciences,  but  we  notice — 

Organisation  of  Universities. — Dr.  Du  Bois-Reymond. — A  valu¬ 
able  contribution,  setting  forth  what  universities  ought  to  be,  and  how 
the  different  systems  adopted  in  France  and  Germany  work  for  or 
against  the  advantage  of  the  students. 

Asphyxia  by  Carbonic  Vapours. — Dr.  Claude  Bernard.— An  in¬ 
teresting  paper  in  a  chemico-legal  as  well  as  physiological  respedt. 

April  30,  1870. 

This  number  does  not  contain  any  papers  relating  to  chemistry  or 
physical  sciences. 


Bulletin  Mensuel  de  la  Sociele  Chimique  de  Paris,  March,  1870. 

From  the  proces-verbaux  of  the  meetings  of  this  Society,  published 
in  this  number,  we  abstract  the  following  : — • 

M.  Fleury  stated  that  he  has  obtained,  from  the  white-coloured 
mushroom  known  as  Boletus  lands,  two  peculiar  substances,  extracted 
by  means  of  ether.  One  of  these  materials  is  a  brown-coloured  resin, 
insoluble  in  water,  very  readily  soluble  in  ether,  less  so  in  alcohol  of 
70  per  cent,  but  very  soluble  in  pure  methylic  alcohol  and  chloroform, 
and  insoluble  in  benzol  and  sulphide  of  carbon  ;  this  resin  is  not  crys- 
tallisable,  fuses  at  897°,  and  is  soluble  in  alkalies,  from  which  solu¬ 
tion  it  is  precipitated  by  alcohol ;  it  contains  C51H82O10,  and  its  barium 
combination  is  C51H82BaOu.  The  other  substance,  called  agaricie 
acid,  Cj6H2805,  fuses  at  1457,  is  readily  soluble  in  strong  alcohol 
less  so  in  ether  and  acetic  acid,  and  very  difficultly  soluble  in  water, 
to  which,  however,  it  imparts  an  acid  readtion,  perceptible  by  means 
of  test-paper;  this  acid  forms,  with  bases,  salts  ;  the  silver  salt  is 
decomposed  at  ioo°. 

M.  Berthelot  communicated  some  of  his  researches  on  the  oxidation 
of  acetylen  and  allylen.  The  oxidising  material  employed  is  pure 
chromic  acid  free  from  any  sulphuric  acid.  The  energy  of  the  adtion 
depends  upon  the  degree  of  concentration  of  the  chromic  acid  solution  ; 
if  that  solution  is  concentrated,  formic  and  carbonic  acids  are  chiefly 
formed  from  acetylen  ;  but,  if  care  be  taken  to  cool  down  the  mixture, 
acetic  acid  is  formed,  along  with  a  small  quantity  of  phenaconic  acid. 
Allylen  yields  propionic  acid,  and,  moreover,  a  compound  containing 

c6h402. 

The  following  original  papers  are  published  in  this  number: — 

New  Method  of  Preparing  Bromhydric  Acid. — Drs.  Cham¬ 
pion  and  Pellet. — The  authors  first  state  that  they  tested  two  samples 
of  bromhydric  acid  as  now  met  with  in  commerce.  The  sp.  gr.  of  one 
of  these  samples  was  1*3,  and  it  contained  0  3  grm.  of  real  acid  to  the 
c.c. ;  the  other  sample  had  a  sp.  gr.  of  ri2,  and  was  found  to  contain 
o-25  grm.  of  real  acid  to  the  c.c.  The  process  proposed  by  the  authors 
for  the  preparation  of  pure  bromhydric  acid  by  a  rapid  and  safe  process, 
is  based  upon  the  mutual  readtion  of  the  vapours  of  bromine  and  paraffin, 
as  already  quoted  by  us  from  the  Comptes  Rendus  (see  Chemical 
News,vo1.  xxi.,p;  154). 

Composition  of  Fossil  Bones. — A.  Scheurer-Kestner. — This 
rather  lengthy  paper  contains  the  results  of  the  author’s  researches, 
not  simply  on  the  composition  of  fossil  bones,  but  also  on  the  influence 
the  soil  in  which  they  are  found  may  have  had  in  determining  their 
more  or  less  complete  petrification.  The  soil  ( lehm ,  a  kind  of  marl) 
in  which  the  bones  referred  to  were  found  was  composed,  in  100  parts 
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of— Hygroscopic  water,  r83  ;  water  driven  off  at  red  heat,  6-gi ;  car¬ 
bonate  of  lime,  2S,i9  ;  carbonate  of  magnesia,  r86  ;  oxides  of  iron  and 
alumina,  yo;  silica,  5374;  chloride  of  calcium,  071 ;  sulphuric  acid, 
0'i6.  The  paper  contains  a  lengthy  series  of  different  analyses  of 
fossil  bones,  as  well  as  of  bones,  chiefly  human,  buried  for  centuries. 
The  author  states  that  his  researches  prove  the  faCt  that  both  these 
kinds  of  bones  have  undergone  a  similar  alteration,  because  they  both 
contain  an  organic  matter,  termed  osseine,  which  is  insoluble  in  water, 
and,  in  addition  thereto,  another  nitrogenous  organic  matter,  derived 
from  the  last-named  and  soluble  in  water.  The  slow  decomposition 
which  bones  undergo  depends  upon  the  physical  conditions,  as  well 
as  the  chemical  composition,  of  the  soil  wherein  they  are  deposited  ; 
but,  as  regards  bones  met  with  in  the  same  geological  formation,  and 
buried  together,  chemical  analysis,  as  proved  by  the  author,  can  ascer¬ 
tain  the  age  of  such  bones. 

Preliminary  Notice  on  a  New  Pigment  met  with  in  Bile. — 
E.  Ritter. — The  author  states  that  he  has  obtained,  from  bile,  a  blue- 
coloured  material,  insoluble  in  chloroform  and  acids.  Its  alkaline 
solution  is  colourless,  or  yellowish  ;  it  is  a  substance  which  resembles 
indigo  to  some  extent,  but  differs  from  it  by  the  faCt  that  its  alkalino- 
glucosic  solution,  after  having  been  neutralised  with  an  acid,  deposits, 
on  being  exposed  to  air,  a  brown-coloured  compound,  which  does  not 
become  blue  again  until  after  some  length  of  time,  whereas  indigo, 
under  the  same  conditions,  re-assumes  its  blue  colour  direCtly.  This 
blue  pigment  is  obtained  from  bile  after  first  filtering  it,  and  next 
shaking  it  with  chloroform.  The  solution  thus  obtained  is  next  treated 
with  a  very  weak  solution  of  caustic  soda ;  and,  after  having  been 
neutralised  with  hydrochloric  acid,  applied  in  slight  excess,  the  acid 
solution  .will  contain  the  blue  matter  in  state  of  suspension. 

Heat  Disengaged  by  the  Combination  of  Boron  and  Silicium 
with  Chlorine  and  Oxygen. — L.  Troost  and  P.  Hautefeuille. — This 
very  lengthy  essay  is  divided  into  the  following  chapters  ; — Heat  dis¬ 
engaged  during  the  combination  of  boron  with  chlorine  and  oxygen  ; 
heat  disengaged  during  the  combination  of  silicium  with  chlorine  and 
oxygen  ;  applications  to  metallurgy. 

Iodo-Mercurate  of  Copper. — Drs.  Willm  and  Caventon. — The 
material  alluded  to,  which  appears  to  contain  HgCu  2I4,  behaves  as  if 
it  were  composed  of  HgI2.(Cu2)I2 ;  its  colour  is  Vermillion  at  the 
ordinary  temperature,  but  brown  at  ioo°.  When  this  compound  is 
boiled  with  ammonia,  a  portion  of  the  mercury  separates.  This  iodo- 
mercurate  of  copper  is  produced  by  the  action  of  iodo-mercurate  of 
potassium  upon  sulphate  of  copper. 


Berichte  der  Deutschen  Chemischen  Gesellschaft  zu  Berlin,  No.  6, 

1870. 


nor,  also,  by  the  neutral  and  basic  solutions  of  acetate  of  lead.  Bry- 
onicine  fuses  at  56°,  and  sublimes  at  a  higher  temperature  without 
decomposition.  It  is  not  a  glucoside ;  its  formula  is  C10H7NO,. 

On  Poly-Bromides  and  Tetrammonium  Bases.— P.  C.  Mar- 
quart. 

Newly-Contrived  Sucffion  Apparatus  and  a  New  Alkali 
Apparatus. — L.  de  Koninck. 

Contribution  to  the  History  of  Napthylamine. — M.  Ballo. 
Action  of  Zinc  Dust  on  Nitro-Naphthaline.— W.  H.  Doer.— 
Among  the  products  of  the  adtion  of  finely-pulverised  zinc,  the  author 
found  azonaphthaline— 

C10H7N 

11 

II 

C10H7N 

which  is  formed  according  to  the  following  formula 


2(C10H7NOa)  +  4Zn  — 


C10H7N  v 

|!  r  +  4-£nO. 

C10H7N  ) 


Some  of  the  Colouring  Matters  contained  in  Madder. — F 
Rochleder. — Reserved  for  full  translation. 


Account  of  the  Electrolysis  of  some  Chemical  Compounds. 
N.  Bunge. — Illustrated  with  woodcuts. 

Researches  on  the  Derivatives  from  Glycerine. — L.  Henry. — 
This  lengthy  paper  is  so  filled  with  formulae,  some  of  them  occupying 
about  half  a  page,  that  it  is  quite  impossible  to  make  any  useful  ab¬ 
stract  of  it. 


Schiel’s  Chloral- Uric  Acid. — N.  Lubavin. — A  critical  review  of 
Schiel’s  labours  on  this  subjedt. 

Action  of  Sodium  on  Acetic  Ether.— A.  Ladenberg. 

Bicarbonate  of  Ammonium  in  the  Coal-Gas  at  Mrinich.— Dr. 
A.  Vogel.— The  author  states  that,  as  far  back  as  the  year  1852,  he 
had  discovered  the  presence  of  bicarbonate  of  ammonium  in  coal-gas, 
and  also  detected,  in  the  crystals  of  that  substance,  traces  of  iodine 
and  sulpho-cyanogen.  The  discovery,  therefore,  made  by  Dr.  Rudorff, 
on  this  subjedt,  at  Berlin,  last  winter,  is  not  new;  and  a  paper  on  this 
matter  was  read  by  the  author  at  one  of  the  meetings  of  the  Royal 
Academy  of  Sciences  at  Munich. 

This  number  contains  lengthy  reports  from  the  correspondents  of 
this  Society  at  Prague,  Cambridge  (U.S.),  Lund  (Sweden),  Paris,  and 
London  ;  but  we  do  not  give  any  abstracts  from  these  reports,  as  our 
readers  are  already  acquainted  with  most  of  them,  by  our  abstracts 
from  the  Comptes  Rendus  and  other  papers. 


This  number  contains  the  following  original  papers  and  memoirs  : — 

By-ProduCts  Accompanying  the  Preparation  of  Chloral  on 
the  Large  Scale. — G.  Kraemer. — The  author  has  fully  investigated 
the  by-produdts  just  alluded  to,  and  describes,  in  a  lengthy  paper,  the 
following  substances:  —  Chlorinated  chlorethylen  -  chlorethyliden  ; 
ethylen-dichloride  ;  chlorinated  ethylen-dichloride  ;  double  ( zweifach ) 
chlorinated  ethylen. 

New  Method  of  Formation  of  Collidine. — G.  Kraemer. — Colli¬ 
dine  is  an  alkaloid  found  in  the  products  of  the  dry  distillation  of 
animal  substances,  and  some  kinds  of  coal  and  bituminous  scales ;  it 
is  isomeric  with  ethyl-phenylamine,  ethyl-picoline,  and  other  bodies. 
The  author,  in  this  paper,  describes,  at  length,  a  mode  of  preparation 
of  this  substance  from  chlorethyliden  and  chlorethyl,  by  means  of  an 
alcoholic  solution  of  ammonia,  and  enclosing  these  substances  in 
sealed  tubes  kept  at  a  temperature  of  160°.  After  a  process  of  recti¬ 
fication  and  purification,  the  author  obtained  the  body  above  named, 
C8HnN,  and  enters  into  a  very  lengthy  theoretical  discussion  about 
ts  formation  in  this  instance. 

On  Substituted  Melamines. — Dr.  A.  W.  Hofmann. — It  is  not 
easy  to  give  any  useful  abstract  of  this  valuable  paper  with  due  regard 
o  its  intrinsic  merits  and  the  high  standing  of  the  eminent  author. 

Bodies  Isomeric  with  Cyanuric  Ether. — Dr.  A.  W.  Hofmann 
and|0.  Olshausen. — This  very  lengthy  essay  is  divided  into  the  follow- 
ng  sections : — Experiments  in  the  methyl  series,  cyanuric  methyl- 
ether ;  dimethyl-ether  of  amido-cyanuric  acid;  experiments  in  the 
ethyl  series  ;  diethyl-ether  of  amido-cyanuric  acid ;  ethyl  ether  of 
diamido-cyanuric  acid  ;  experiments  in  the  amyl  series  ;  experiments 
n  the  phenyl  series. 

Phosphates  of  Thallium,  and  their  Isomorphism  with  other 
Phosphates.— C.  Rammelsberg.— This  paper  is  chiefly  an  essay  on 
the  crystallography  of  the  salts  alluded  to. 

On  Bryonicine. — L.  de  Koninck  and  P.  C.  Marquart. — After  briefly 
alluding  to  the  older  researches  on  the  constituents  of  the  tubers  of 
the  Bryonia  dioica,  a  poisonous  plant  growing  wild  in  Central  Europe, 
the  authors  state  that  they  obtained  the  body,  named  by  them,  bry¬ 
onicine,  from  the  well-knowr.  Dr.  Marquart’s  chemical  factory,  at  Bonn, 
where  this  bryonicine  had  been  obtained  as  a  by-produCt  of  bryonine. 
Bryonicine  is  a  neutral  substance,  exhibiting  crystalline  structure  ; 
its  colour  is  feebly  yellow;  it  is  insoluble  in  cold  water,  solution  of 
caustic  potassa,  ammonia,  and  dilute  mineral  acids.  Boiling  water 
and  boiling  concentrated  hydrochloric  acid  dissolve  a  small  quantity 
of  bryonicine,  but,  on  the  cooling  of  these  fluids,  it  separates  again  ; 
alcohol,  ether,  chloroform,  benzol,  sulphide  of  carbon,  glacial  acetic 
acid,  and  concentrated  sulphuric  acid  dissolve  bryonicine  very  readily. 
The  solution  of  bryonicine  in  concentrated  sulphuric  acid  is  blood-red 
coloured;  water  precipitates  the  aolutions  of  this  body  in  acetic  and 
•ulphuric  acids  ;  its  alcoholic  solution  is  not  precipitated  by  tannine, 


Les  Mondes,  April  28, 1870. 

Improved  Method  for  the  Preservation  of  Eggs. — S.  Martin. 
— The  author  reviews,  first,  the  various  methods  now  in  use  for  the 
proper  preservation  of  eggs  for  any  length  of  time,  and  discusses  the 
value  of  these  methods;  and,  further,  proposes  the  use  of  collodion  as 
a  fit  varnish  by  means  of  which  the  cause  of  the  decay  of  the  eggs — ■ 
viz.,  the  porosity  of  the  shell,  and,  hence,  access  of  air  to  the  interior, 
may  be  prevented.  The  author  also  mentions  that  the  soundness  of 
eggs  may  be  tested  by  immersing  them  in  water  containing  30  percent 
of  common  salt  in  solution ;  in  this  brine,  good  and  sound  eggs  sink 
while  bad  eggs  float.  Lastly,  the  author  makes  the  very  important 
statement,  that  a  chemist  (not  specified  or  named)  has  just  discovered 
a  process  whereby  the  albumin  of  the  blood  of  butchered  animals 
may  be  obtained  in  completely  colourless  state,  so  as  to  render  it  a 
fit  substitute  for  the  very  large  quantity  of  dried  albumin  from  eggs 
now  employed,  especially  in  calico  printing.  It  is  a  pity  that  this 
statement  is  not  more  explicitly  made,  and  the  method  described. 

Economical  Production  of  Petroleum  Gas,  and  on  a  Newly- 
Contrived  Retort  for  its  Production. — F.  Boital. — The  author 
describes,  at  length,  and  elucidates  by  means  of  woodcuts,  his  process 
for  the  manufacture  of  illuminating  gas  from  the  residues  of  petroleum 
distillation.  It  appears  that  this  mode  of  gas  manufacture  is  rapidly 
extending  on  the  Continent.  The  expense  of  establishing  works  for 
this  purpose  is  very  much  less  than  for  coal  gas  ;  and,  moreover,  the 
gas  obtained  is  free  from  ammoniacal  and  sulphurous  products. 

New  Method  of  Hanging  Bells  in  Towers  and  Church 
Steeples. — Rev.  Equillon. — By  this  plan,  the  strain  occasioned  by  the 
oscillation  of  the  bells  while  beingrung  is  entirely  thrown  off  the  walls 
or  supports  of  the  structure  in  which  they  are  placed,  by  the  adoption 
of  a  method  of  hanging  described  by  the  author  and  illustrated  by  dia¬ 
grams. 

Rotatory  Skeleton  Pump. — E.Ganneron. — A  peculiar  contrivance, 
elucidated  with  a  woodcut. 

New  Work  on  Analytical  Chemistry. — The  excellent  editor  01 
Les  Mondes  highly  eulogises  the  great  merits  of  the  second  edition  of 
“  Precis  d’Analyse  Chimique  (Qualitative, ”  Par  Gustave  Chancel, 
Ph.D.,  &c.,  Doyen  de  la  Faculte  des  Sciences  de  Montpellier.  This 
work  is  very  highly  appreciated  wherever,  on  the  Continent,  French 
is  read,  and  is  one  of  the  best  books  of  its  kind. 

May  5,  1870. 

This  number  does  not  contain  any  original  papers  or  communica¬ 
tions  relating  to  chemistry  or  collateral  sciences. 
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Geology  of  the  Soil  which  had  been  Gradually  Deposited  on, 
and  Covered  over,  the  now  recovered  Ancient  Amphitheatre 
at  Pans. — Dr.  Virlet  d’Aoust. — A  curious  and  interesting  contribu¬ 
tion  to  the  daily,  but  permanently,  occurring  changes  of  the  surface 
of  our  globe,  even  in  inhabited  localities. 

Has  the  Sea  (Mediterranean)  ever  been  quite  Close  to  Aigues- 
Mortes  ? — Dr.  L’Hote. — Many  of  our  readers  have,  perhaps,  while 
visiting  the  south  of  France,  paid  a  visit  to  that  curious  remnant  of 
the  middle  ages,  and  celebrated  small  town  in  the  history  of  the  Cru¬ 
sades,  named  Aigues-Mortes  (Departement  du  Gard).  At  present 
there  is  a  distance  of  several  kilometres  between  the  walls  of  that  town 
and  the  shores  of  the  Mediterranean.  The  assertion  has  very  gene¬ 
rally  been  made,  that  the  land  now  existing  between  the  town  and  the 
sea  has  been  gradually  formed  since  the  time  St.  Louis,  King  of  France, 
embarked  at  Aigues-Mortes  for  the  conquest  of  Palestine,  in  the  13th 
century.  The  author’s  researches,  and  the  discovery  of  stone-made 
structures  on  the  land  alluded  to,  which  are  proved  to  be  of  undoubtedly 
older  date  than  the  town  itself,  taken  in  connection  with  the  faCt  that 
there  also  exists  ancient  documentary  evidence,  of  undisputed  authority, 
of  the  existence  of  a  deep  harbour  leading  from  the  town  to  the  sea, 
entirely  disprove  the  old  assertion,  above  alluded  to  ;  while,  more¬ 
over,  as  additional  evidence  on  this  point,  the  taCt  is  brought  forward 
that  the  littoral  of  nearly  all  the  departments  of  France  bordering  on 
the  Mediterranean  presents  similar  features,  to  a  greater  or  iess 
extent,  the  same  as  those  met  with  between  Aigues-Mortes  and 
the  sea. 


NOTES  AND  QUERIES. 


Soap  Making. — I  am  informed  that  soap  makers  prefer  tallow  to 
stearic  acid  for  soap  making,  and  that  fire-rendered  tallow  is  preferred 
to  steam-rendered.  I  have  looked  through  the  works  of  Muspratt, 
Watts,  Ure,  and  others,  but  can  find  no  notice  of  these  things;  will 
any  of  your  practical  readers  oblige  by  stating  if  such  is  the  case,  and 
if  so,  explain  the  reasons  for  it  ?  — Sapo. 

Water  Analysis. — (Reply  to  “  H.  O.”) — For  a  simpl-e  practical 
method,  see  Fresenius’s  “  Quantitative  Analysis,”  p.  273,  new  edition. 
No  mention  is  made  of  the  estimation  of  organic  matter,  as  this  branch 
is  in  so  unsatisfactory  a  condition.  The  total  organic  matter  cannot 
be  nicely  estimated,  even  if  it  is  worth  estimating  ;  and  as  to  that 
portion  which  is  injurious,  our  knowledge  simply  amounts  to  a  guess 
that  it  contains  nitrogen. — A.  V. 

W  ater  Analysis  and  Wood-Paper. — My  attention  has  just  been 
called  to  your  Query  column,  “  H.  O.”  and  “  A.  B.  C."  being  desirous 
of  obtaining  information  relative  to  my  investigations  on  water  analy¬ 
sis  and  wood  paper.  “IT.  O.”  will  find  the  process  for  water  in 
Chemical  News,  vol.  xii'.,  p.  87,  signed  “R.  C.  M.”  I  understand 
that  it  is  now  employed  in  several  laboratories.  As  is  mentioned  in 
the  paper,  the  advantages  of  the  process  are  the  solubility  of  the  chlo¬ 
rides  alone  in  alcohol,  the  solution  of  the  sulphates  in  water,  and  the 
carbonates,  &c.,  in  acid.  “A.  B.  C.”  is  desirfed  to  communicate.  — R. 
Carter  Moffat. 

Gas  Furnace. — (Answer  to  “B.C.  J.”)— I  have  used  Griffin’s  com¬ 
bustion  furnace  for  some  time  past,  and  find  it  very  convenient.  The 
gas  is  burnt  at  a  row  of  Bunsen’s,  and  the  tube  is  packed  in  movable 
fire-clay  bricks  with  “  zig-zag  ”  edges.  To  prevent  the  diret  ation 
of  the  flames  on  the  bottom  of  the  tube,  I  usually  rest  it  on  a  bed  of 
asbestos  contained  in  a  narrow  sheet-iron  trough.  The  furnace  is 
fully  described  in  Griffin’s  “  Chemical  Handicraft  ”  (p.  103) — A.  V. 

Valuation  of  Gas  Coal. — Can  you  give  me  any  information  on  the 
subjet  of  the  valuation  of  coal  (Cannel),  more  particularly  with  refer¬ 
ence  to  the  estimation  of  the  available  gas.  The  subjet  is  one  not 
treated  in  works  on  analysis,  so  far  as  I  am  aware.  Can  a  method  of 
distillation  in  an  atmosphere  of  C02  be  adopted,  washing  the  gas 
evolved  by  solution  of  potassa,  and  measuring  over  water,  as  in  nitro¬ 
gen  determinations  ?  The  difficulty  I  apprehend  will  be  that  the  dis¬ 
tillation  of  the  coal  will  be  irregular,  the  amount  of  the  gas  being 
greater,  and  the  tar  oils  less,  according  as  the  heat  is  quickly  or 
slowly  applied.  I  have  made  a  few  experiments  as  above,  and  my 
results  do  not  accord,  which  I  attribute  to  the  irregular  distillation. 
Is  this  likely  to  be  the  cause  ? — P.  H. 


MEETINGS  FOR  THE  WEEK. 


Monday,  i6tb. — London  Institution,  4. 

Tuesday,  17th. — Institution  of  Civil  Engineers,  8. 

-  Royal  Institution,  3.  Prof.  Blackie,  “Principles  of 

Moral  Philosophy.” 

Wednesday,  18th. — Society  of  Arts,  8. 

-  Pharmaceutical,  8.  Anniversary  Meeting,  11  a.m. 

Thursday,  19th. — Royal,  8.30. 

-  Zoological,  4. 

-  Royal  Institution,  3.  Prof.  Tyndall,  “  On  Eletricity.” 

- ■  Chemical,  8.  W.  H.  Perkin,  F.R.S.,  “  On  Some 

Derivatives  of  Coumarine,” 

Friday,  20th. — Royal  Institution,  8.  Prof.  Williamson,  “  On  Atoms.” 
Saturday,  aist.-^-Royal  Institution,  3.  Prof.  Grant,  “  Astronomy  of 

Comets." 


CHEMISTRY  CHAIR  IN  ANDERSON’S  UNIVERSITY. 
To  the  Trustees  and  Managers. 

entlemen, — As  a  Professor  to  fill  the  present 

vacant  Chair  of  Chemistry  in  Anderson’s  University  is  likely 
soon  to  be  appointed,  and  as  it  is  my  intention  to  become  a  Candidate, 

I  take  the  liberty  of  addressing  a  few  statements  to  you  as  preliminary 
to  sending  in  testimonials,  &c. 

I  at  present  hold  the  appointments  of  Ledturer  on  Chemistry  to  the 
Glasgow  Mechanics’  Institution  and  Professor  of  Chemistry  in  the 
Glasgow  Veterinary  College.  The  former  I  received  upwards  of  four 
years  ago,  when  five  candidates  came  forward;  and  the  latter  appoint¬ 
ment  I  obtained,  also  four  years  ago,  on  the  recommendation  of  the 
late  Professor  Penny,  who  was  for  many  years  chemical  teacher  in 
both  institutions — and  on  his  resignation  of  the  Professorship  in  the 
Veterinary  College,  it  was  mainly  through  him  that  I  was  appointed 
in  his  place. 

About  five  years  ago,  the  Faculty  of  Physicians  and  Surgeons  of 
this  city  deputed  two  of  its  members  to  report  on  my  Chemical  capa¬ 
bilities  ;  and  the  result  was  a  grant  from  that  body  recognising  my 
ledtures  and  pradtical  classes  as  qualifying  for  examination  before 
their  board,  and  all  other  boards,  &c.,  which  recognise  the  Chemical 
teacher’s  certificates  of  Anderson's  University. 

I  received  my  Chemical  training  in  Edinburgh  College  of  Surgeons, 
under  Dr.  Macadam,  where  I  remained  upwards  of  seven  years. 
During  much  of  that  time  I  was  Senior  Assistant  and  Demonstrator, 
and  had  charge  of  large  classes  of  both  medical  and  manufadturing 
students.  The  analyses  of  medical  and  technical  produts  were  made 
daily  by  me  in  Dr.  Macadam’s  laboratory. 

On  my  coming  to  Glasgow  to  open  a  laboratory  of  my  own,  which  I 
did  in  Ingram  Street,  I  found  the  field  of  work  extensive  enough,  but 
so  well  taken  up  by  other  Chemists  that  little  could  be  accomplished 
for  a  year.  My  appointments  to  the  Mechanics’  Institution  and  Ve¬ 
terinary  College,  as  Chemical  teacher,  opened  a  road ;  and  by  no  small 
amount  of  energy  and  perseverance  I  have  now  the  satisfadtion  of 
possessing  the  largest  Pradtical  Chemistry  Classes  in  the-city. 

I  have  ledtured  daily,  and  held  pradtical  classes,  in  my  laboratory  and 
ledture-rooms  and  out  of  them,  for  five  years,  since  I  came  to  Glasgow. 
As  you  are  already  aware,  I  have  expended  large  sums  of  money  in 
fitting  up  my  laboratories,  &c.,  with  apparatus  suitable  to  the  ad¬ 
vancement  of  classes  in  Technical  Chemistry. 

The  number  of  medical  students  who  have  attended  my  ledtures 
and  classes  has  been  considerable,  and  at  the  present  time  at  the 
Pradtical  Medical  Class  there  are  twenty-one  students.  This  number, 
when  it  is  remembered  the  disadvantages  the  additional  teacher  must 
be  under,  who  is  some  distance  from  the  Andersonian,  is  highly 
gratifying. 

It  is  out  of  place  at  this  time  to  refer  to  personal  scientific  researches 
and  discoveries  ;  but,  as  indicating  that  I  have  not  been  backward  in 
adding  to  Chemical  fadts,  I  may  mention  Oleograph}',  Water  Analysis. 
Free  Sulphuric  Acid,  Manure  Analysis,  Detection  of  Strychnine, 
Blood  Stains,  Wood  Paper,  as  some  amongst  my  original  investiga¬ 
tions. 

The  departments  of  Scientific,  Medical,  and  Technical  Chemistry 
occupy  my  entire  attention,  and  perhaps  the  best  evidence  of  work 
done  satisfactorily  is  in  the  fat  of  having  enrolled,  during  three 
sessions,  upwards  of  500  pradtical  students,  and  these  at  fees  considerably 
higher  than  at  any  laboratory  in  the  city  ;  while  the  number  of 
lecture  students  was  313.  These  numbers  chiefly  represent  manu¬ 
facturing  students. 

Should  I  have  the  honour  to  be  elected  by  you,  I  shall  endeavour  to 
hold  the  appointment  with  acceptance. 

I  beg  to  place  before  you  these  statements,  and  I  shall  consider 
it  a  great  favour  to  have  your  support  at  the  time  of  the  appoint¬ 
ment. 

I  am,  Gentlemen,  yours  respectfully, 

R.  CARTER  MOFFAT,  Ph.D. 

Analytical  Laboratory,  and  School  of  Technical 
and  Medical  Chemistry, 

Mechanics’  Institution,  38,  Bath  Street,  Glasgow. 


PRACTICAL  CHEMISTRY. 

Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 

r.  Henry  Matthews,  F.C.S.,  is  prepared 

to  give  Instruction  in  all  branches  of  PRACTICAL 
CHEMISTRY,  particularly  in  its  application  to  MEDICINE, 
AGRICULTURE,  and  COMMERCE. 

The  Laboratory  is  open  daily,  except  Saturday,  from  ten  to  five 
o’clock;  on  Saturday,  from  ten  till  one  o’clock. 

Mr.  Matthews  is  also  prepared  to  undertake  ANALYSES  of  every 
description. 

For  Particulars  and  Prospectuses,  apply  to  Mr.  Henry  Matthews, 
the  Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 


Silicates  of  Soda  and  Potash  in  the  state  of 

Soluble  glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  manufature  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W.  GOSSAGE  and  Sons,  Widnes 
Soapery,  Warrington. 

I  London  Agents,  CLARKE  and  COSTE,  19  and  20,  Water  Lane 
1  Tower  Street,  E.C.  who  hold  stock  ready  for  delivery. 
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GOLD  REFINING  BY  CHLORINE  GAS.* 

By  F.  B.  MILLER,  F.C.S., 

Assayer  in  the  Sydney  Branch  of  the  Royal  Mint. 


There  is  no  recorded  instance  of  gold  having  been  found 
in  an  absolutely  pure  state.  Every  natural  alloy  of  gold 
(or  native  gold,  as  it  is  called  by  mineralogists)  contains 
more  or  less  silver  ;  and  in  almost  all  bullion  resulting 
from  the  melting  of  Australian  alluvial  gold,  the  portion 
that  is  not  gold  consists  chiefly  of  silver,  with  only  a  very 
small  proportion  of  foreign  metals,  usually  copper  and 
iron,  with  occasionally  a  little  lead  or  antimony,  and  some¬ 
times  a  trace  of  tin,  iridium,  &c.  This,  however,  though 
true  generally,  is  not  always  the  case  with  gold  obtained 
from  quartz  veins  by  amalgamation,  as  the  mercury  occa¬ 
sionally  reduces  and  takes  up  other  metals,  as  well  as  the 
gold,  which  appear  in  the  bullion  on  melting.  The  accom¬ 
panying  table  will  give  some  idea  of  the  proportion  of  the 
precious  metals  contained  in  the  gold  from  the  various 
districts  of  New  South  Wales  after  melting.  It  will  be 
seen  that  the  most  argentiferous  is  that  from  Boonoo 
Boonoo,  in  the  north,  containining  as  much  as  34  per 
cent  of  silver.  This  approaches,  in  composition,  the  gold 
from  the  productive  Thames  district  of  New  Zealand  ; 
while  the  gold  from  Nerrigundah,  in  the  south,  only  con¬ 
tains  1*5  per  cent  of  silver,  the  remaining  g8£  per  cent 
being  gold  with  a  trace  of  copper. 


Table  showing  the  Proportion  of  Gold  and  Silver ,  in 
characteristic  samples  of  Gold-Dust,  from  various 
localities  in  New  South  Wales  (after  melting). 


Locality. 

Gold 

in  1000  parts. 

Silver 

in  1000  parts. 

. 

Boonoo  Boonoo  . . 

654  to  695 

337  to  298 

a 

X-4 

Fairfield . 

121 

<D 

r* 

Timbarra 

to 

00 

O 

rt* 

0 

eo 

^4 

£  1 

Peel  River 

..  929 

67 

°  1 
£  1 

Rocky  River  . . 
-Nundle . 

..  934  to  962 

61  to  33 

. ..  923  to  937 

66  to  63 

r  Bathurst . 

164  to  92 

Sofala  . 

..  929  to  933 

66  to  63 

d 

Tuena . 

••  943 

54 

QJ 

Ophir  . 

••  9i5 

82 

S 

Tambaroora  .. 

•  •  943  to  954 

54  to  42 

£ 

Turon  . 

78  to  68 

Hargraves 

••  9i5 

83 

t-Windeyer 

. .  946  to  959 

53  to  37 

,-Burrangong  .. 

. .  948 

48 

d 

Adelong . 

..  946  to  951 

52  to  45 

0) 

22  _ 

13 

Braidwood 

67  to  62 

Emu  Creek  . . 

..  971 

27 

O 

in 

Delegate 

..  971 

27 

^Nerigundah  .. 

. .  983 

15 

An  interesting,  and  as  yet  unanswered,  question 
here  arises  —  Is  this  argentiferous  character  in  any 
way  connected  with  the  geological  structure  of  the  dis¬ 
trict  ? 

It  is  a  faCt,  and  certainly  a  very  curious  one,  whether  it 
arises  from  accidental  causes,  or  whether  it  may  hereafter 
be  traced  to  peculiarity  in  the  rocks  whence  the  gold  of 
the  different  districts  is  derived,  that  its  quality  or  fineness 
deteriorates  the  farther  north  we  go  ;  in  other  words,  it 
contains  more  silver  and  less  gold. 


Thus,  the  average  fineness  of  Victorian  gold  is  about 
23  carats — that  is  to  say,  it  contains  about  96  per  cent  of 
gold  and  3J  of  silver,  with  \  a  per  cent  of  base  metals  ; 
while,  on  passing  north,  we  find  the  average  fineness  of 
New  South  Wales  gold  to  be  only  22  carats  i§  grain,  or 
to  contain  934  per  cent  of  gold  and  6  per  cent  of  silver. 
On  going  still  farther  north,  to  the  colony  of  Queensland, 
the  average  fineness  is  little  more  than  21  carats  (con¬ 
siderably  below  standard),  or  it  contains  87^  per  cent  of 
gold  and  12  per  cent  of  silver;  that  from  Maryborough 
containing  as  much  as  14  per  cent  of  silver  and  only  85 
per  cent  of  gold. 

These  are  averages  only.  It  is  not  to  be  supposed 
that  there  is  a  regular  and  consecutive  diminution  in  fine¬ 
ness  with  every  degree  of  latitude  we  go  north.  There  are 
exceptional  localities  in  the  north  of  this  colony,  where 
the  gold  found  is  of  a  high  degree  of  purity,  as  at  Rocky 
River,  where  it  is  over  23  carats  fine,  or  96  per  cent. 

Possibly,  at  a  future  time,  our  geologists  may  be  able 
to  throw  some  light  on  these  curious  fads,  and  the  excep¬ 
tional  cases  may,  then,  even  help  in  explaining  the  appa¬ 
rently  general  rule. 

The  point,  however,  of  principal  interest,  as  far  as  re¬ 
gards  the  subjed  of  this  paper,  consists  in  the  fad  that,  as 
the  alloy  obtained  by  the  gold  miner  is  poorer  in  gold,  it  is 
proportionally  richer  in  silver. 

According  to  the  published  returns,  6,820,198  ozs.  of 
gold  have  been  received  for  coinage  in  the  Sydney  Mint 
between  its  establishment,  in  May,  1855,  and  December  31, 
1868. 

The  average  assay  of  this  quantity  would  be  about  943. 
In  other  words,  it  contained  94!  per  cent  of  gold,  5  per 
cent  of  silver,  and  §  per  cent  of  base  metals. 

Allowing  an  average  loss  of  2  per  cent  in  melting  the 
gold  dust,  there  would  remain,  after  smelting,  6,683,795 
ozs.  of  gold  bullion  ;  and,  as  the  silver  it  contained 
amounted  to  5  per  cent  of  this  quantity,  the  gross  amount 
of  silver  in  the  gold  received  for  coinage  was  334,190  ozs. ; 
being  at  the  rate  of  24,750  ozs.  per  annum. 

The  average  proportional  quantity  of  silver  contained  in 
the  gold  arriving  in  Sydney  is  at  present  very  much 
greater  than  that  given  above,  owing  to  the  large  amount 
of  silvery  gold  now  being  found,  especially  in  the  neigh¬ 
bouring  colony  of  Queensland,  and  for  the  year  1S68  was 
not  less  than  36,000  ozs.  (^9150),  and  was  probably  (in¬ 
cluding  that  in  the  gold  shipped  diredl  as  bullion  by  the 
banks)  nearer  42,000  ozs. 

Most  of  the  silver  thus  naturally  present  in  the  gold  has 
hitherto  been  lost  to  the  colony,  owing  to  the  expense,  in 
Sydney,  of  the  acids,  &c.,  necessary  for  its  extraction  by 
any  of  the  usual  methods  of  refining,  which  left  little,  if 
any,  margin  of  profit  on  the  operation.  It  therefore  seemed 
desirable  that  some  easy  and  economical  process  should 
be  contrived  for  refining,  in  Australia,  without  the  aid  of 
costly  plant  and  chemicals. 

Twelve  months  ago,  a  paper  of  mine,  describing  a  new 
process  for  refining  and  toughening  gold  by  means  of 
chlorine  gas,  was  read  before  the  Chemical  Society,  Lon¬ 
don.  As,  since  the  publication  of  that  paper,  the  method  of 
refining  therein  proposed  has  been  successfully  brought 
into  practical  operation  on  a  large  scale,  both  here  and  in 
New  Zealand,  and  there  is  a  probability  that  its  adoption 
will,  before  long,  become  more  general,  I  lay  befoie  the 
members  of  this  Society  a  somewhat  detailed  account  of 
the  process,  and  some  of  its  more  striking  results. 

I  shall,  as  far  as  possible,  avoid  giving  the  details  of 
the  preliminary  experiments  which  lead  to  the  practical 
application  of  the  process,  and  which  have  already  been 
published  in  the  Journal  of  the  Chemical  Society;*  but,  in 
order  to  render  myself  intelligible,  some  repetition  of 
what  is  therein  contained  will  be  necessary. 

Most  people  at  all  interested  in  the  matter  are  aware 
that  the  ordinary  method  of  separating  silver  from  natural 
alloys  of  that  metal  and  gold  is  a  complicated  and  expen- 


*  Read  before  the  Royal  Society  of  Viftoria. 


*  See  also  Chemical  News,  vol.  xviii.,  p.  234. 
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sive  process,  and  that  the  end  is  attained  by  melting  the 
gold  with  at  least  2J  times  its  own  weight  of  silver,  and 
then  again  separating,  by  the  adtion  of  acids,  the  silver 
thus  added,  and  also,  at  the  same  time,  the  small  quantity 
originally  contained  in  the  gold,  thus  leaving,  as  a  residue, 
fine  gold  assaying  from  ggo  to  gg3  ;  the  rationale  of  the 
operation  being  this  : — If  the  natural  alloy  were  simply 
placed  in  the  acid,  the  very  large  excess  of  gold  in  the 
alloy  would  completely  protedt  the  silver  it  contained 
from  the  adtion  of  the  acid ;  but,  if  the  gold  is  melted 
with  a  large  excess  of  silver,  so  that  the  silver  greatly 
preponderates  over  the  gold  in  the  alloy  treated,  then 
the  acid  is  able  to  exert  its  solvent  adtion  not  only  on  the 
silver  thus  added,  but  also  on  that  originally  contained  in 
the  gold.  To  arrive  at  this  end,  a  complicated  and  very 
costly  plant  is  required,  besides  large  quantities  of  ex¬ 
pensive  acids ;  and  several  days  are  occupied  in  the 
operation.  It  is  evident,  then,  that,  if  all  this  complicated 
process  can  be  avoided,  and  the  silver  simply  and  com¬ 
pletely  separated  in  one  operation  at  the  time  the  gold  is 
being  melted,  a  very  great  saving  of  time,  of  material,  of 
plant,  and  of  the  interest  involved  in  all  these,  will  be 
effedted. 

Such  an  end  is  attained  in  the  plan  now  being  adopted 
for  effecting  this  operation. 

It  is  well  known  that  chlorine  readily  enters  into  com¬ 
bination  with  almost  every  known  metal,  the  adtion,  in 
some  cases,  being  so  violent  as  to  be  attended  with  vivid 
combustion.  Many  metals,  such  as  lead,  tin,  zinc,  and 
antimony,  when  introduced  into  this  gas,  even  at  ordinary 
temperatures,  combine  with  it,  forming  highly-volatile 
chlorides.  The  two  latter,  if  in  a  state  of  fine  division, 
burst  into  flame  on  being  placed  in  an  atmosphere  of 
chlorine. 

Copper  also  exhibits  spontaneous  combustion  under 
similar  circumstances,  but  the  resulting  chloride  formed 
is  only  slightly  volatile. 

Silver,  immersed  in  chlorine  gas  at  ordinary  tempera¬ 
tures  slowly  unites  with  it,  forming  chloride  of  silver  ; 
but,  if  the  gas  be  passed  over  it  while  red-hot,  the  adtion 
is  much  more  energetic,  the  compound  formed  being  more 
volatile  than  the  chloride  of  copper,  but  much  less  so 
than  those  of  lead,  tin,  zinc,  or  antimony. 

The  method  of  refining  now  to  be  described  is  based 
upon  these  fadts. 

It  consists  simply  in  passing  a  current  of  chlorine  gas 
through  the  gold  while  in  a  melted  state ,  which  is  easily 
done  by  thrusting  into  the  molten  metal  a  small  clay 
tube  connedted  with  a  stoneware  vessel  in  which  chlorine 
is  generated. 

The  chlorine,  on  coming  in  contadt  with  the  silver  in 
the  molten  alloy,  at  once  combines  with  it,  forming  chlo¬ 
ride  of  silver,  which,  being  of  less  specific  gravity,  rises 
to  the  surface  of  the  melted  gold,  while  this  latter  remains 
in  a  purified  condition  beneath. 

Chloride  of  silver  has  always  been  considered  a  some¬ 
what  volatile  substance,  and,  under  circumstances  such 
as  those  here  described,  it  was  naturally  supposed  that  it 
would  either  be  sublimed  in  the  flue  or  escape  entirely  up 
t.he  chimney ;  but,  in  practice,  it  is  found  that  the  volatility 
of  the  chloride  is  not  nearly  so  great  as  might  have  been 
anticipated,  and  that,  if  its  surface  is  coated  with  a  layer 
of  fused  borax,  it  may  be  kept  melted  at  a  high  tempera¬ 
ture,  without  any  very  material  loss. 

The  furnace  required  for  the  operation  is  the  ordinary 
12-inch  square  gold-melting  furnace,  the  principal  points 
to  attend  to  in  its  construdtion  being  (1)  that  the  flue 
should  be  as  near  the  top  as  possible,  so  as  to  allow  of 
the  crucible  standing  high  up  in  it  without  being  cooled 
by  the  draught,  and  (2)  that  the  furnace  itself  should  not 
be  too  deep,  so  that,  when  the  pot  is  placed  in  the  fire, 
the  bottom  of  it  may  not  be  more  than  3  inches  above 
the  bars. 

The  covering  of  the  furnace  should  consist  of  two  fire- 
tiles,  7^  inches  wide  and  15  inches  long,  one  of  which 
should  "have  a  long  slot  or  hole  in  its  centre,  for  the  clay 


chlorine-pipes  (which  I  shall  describe  presently)  to  pass 
through.  An  iron  cover  will  not  answer,  as  it  soon 
becomes  much  too  hot  for  convenient  working. 

The  crucibles  in  which  the  refinage  is  performed  should 
be  French  white  fluxing-pots  (creusets  de  Paris,  made  by 
De  Ruelle,  late  Payen,  Paris)  ;  ordinary  black-lead  pots 
will  not  answer,  owing  to  the  reducing  adtion  they  exert 
on  the  compounds  formed.  To  prevent  the  infiltration  of 
the  very  fluid  chloride  of  silver  into  the  pores  of  the  clay 
pots  (which  would  otherwise  occur,  and  necessarily  entail 
loss),  they  are  prepared  by  filling  them  with  a  boiling  satu¬ 
rated  solution  of  borax  in  water,  which  is  allowed  to  stand 
in  them  for  ten  minutes,  and  is  then  poured  off,  the  cru¬ 
cibles  being  afterwards  set  aside  to  dry:  the  borax  forms 
glaze  on  the  inner  surface  of  the  crucibles  when  they 
become  hot  in  the  furnace. 

When  used  for  refining,  these  French  clay  crucibles  are 
placed  within  black-lead  pots,  as  a  precaution  against 
loss,  should  the  former  crack,  which,  however,  seldom 
happens.  The  crucibles  are  covered  with  loosely-fitting 
lids,  with  the  requisite  holes  bored  through  them  for  the 
passage  of  the  clay  chlorine-pipes,  &c.  Ordinary  clay 
tobacco-pipe  stems,  from  17  to  22  inches  long,  have  been 
found  to  answer  well  for  the  purpose  of  passing  the  chlorine 
gas  through  the  melted  gold.  Of  late,  a  pipe  made  in 
London  to  order,  £  inch  in  diameter,  22  inches  long,  and 
3-16-inch  bore,  has  been  found  to  answer  all  requirements. 
The  chlorine-generators  should  consist  of  the  best  glazed 
stoneware  acid-jars,  capable  of  holding  from  10  to  15 
gallons,  and  furnished  with  two  necks.  One  of  these 
openings  should  be  stopped  with  a  sound  cork  (or  vulcan¬ 
ised  india-rubber  plug,  if  obtainable),  through  which 
should  pass  tightly  two  glass  tubes,  the  edudtion-tube  and 
the  safety  or  pressure  tube,  the  length  of  the  former  being 
a  few  inches,  and  the  latter  8  or  10  feet,  spliced,  where 
necessary,  by  means  of  vulcanised  india-rubber  tubing. 
The  other  opening,  intended  for  introducing  the  oxide  of 
manganese,  &c.,  should  be  closed  wtth  a  leaden  plug, 
covered  with  a  short  piece  of  india-rubber  tube  by  way  of 
a  washer,  and  well  secured. 

Each  generator  should  be  charged  with  a  draining-layer 
of  small  quartz-pebbles,  down  nearly  to  the  bottom  of 
which  the  pressure-tube  should  extend.  On  this  layer 
should  be  placed  from  70  to  100  lbs.  weight  of  binoxide 
of  manganese,  in  grains  about  f-inch  cube,  sifted  from 
powder;  this  quantity  will  be  sufficient  to  effedt  many 
refining  operations,  and  will  obviate  the  necessity  of 
repeated  dismantling  of  the  apparatus. 

Each  generator  should  be  suspended  to  about  half  its 
height  in  a  galvanised-iron  water-bath. 

The  chlorine  gas  is  produced,  when  required,  by  pouring 
common  hydrochloric  acid  (sp.  gr.,  1*15)  down  the  safety- 
tube,  the  apparatus  being  warmed  by  means  of  gas- 
burners  beneath  the  water-baths.  The  gas  is  conveyed 
from  the  generators  by  means  of  a  leaden  pipe  fitted  with 
branches  to  supply  the  several  furnaces,  all  intermediate 
connections  being  formed  by  means  of  vulcanised  india- 
rubber  tubing,  which,  if  screened  from  the  diredt  radiation 
from  the  fire,  stands  the  heat  well,  even  immediately  over 
the  furnaces.  All  joints  between  the  various  pipes  and 
india-rubber  tubes  are  easily  secured,  and  rendered  per¬ 
fectly  gas-tight,  with  a  cement  consisting  of  a  thin  solution 
of  india-rubber  in  chloroform. 

Screw  compression-clamps  on  the  india-rubber  tubes 
give  the  means  of  regulating  the  supply  of  gas  as  required, 
and  enable  the  operator  to  shut  it  off  entirely  as  soon  as 
the  refining  is  over.  The  chlorine  then,  having  no  means 
of  escape,  accumulates  in  the  generator,  and  soon  forces 
all  the  acid  up  the  safety-tube  into  a  vessel  placed 
above  to  receive  it,  and,  the  acid  no  longer  adting  on 
the  oxide  of  manganese,  the  supply  of  gas  of  course 
ceases. 

These  generators  are  very  convenient  and  manageable, 
and  it  is  questionable  whether  a  gas-holder  for  the  chlorine 
(even  if  the  practical  difficulties  in  its  use  could  be  over¬ 
come)  would  be  at  all  preferable.  Two  such  generators 
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as  are  here  described,  and  three  ordinary  gold-melting 
furnaces,  have  been  found  capable  of  refining  daily  about 
2000  ounces  of  gold  containing  about  io  per  cent  of  silver, 
between  g  a.m.  and  2  p.m. 

(To  be  continued.) 


ON  WHEAT  AND  WHEATEN  BREAD. 
By  M.  H.  MEGE-MOURIES. 


It  will  be  remembered  that,  since  1855,  my  studies  re¬ 
specting  the  chemical  aCtion  of  organic  tissues  have  been 
applied  to  the  important  subject  of  bread,  and  that  the 
following  faCts  have  been  ascertained  : — 1.  That  brown 
bread  contains  colouring  matter,  laCtic  acid,  glucose,  dex¬ 
trine,  &c.,  proceeding  from  the  alteration  of  one  part  of 
the  flour;  2.  That  not  one  of  these  products  existed  pre¬ 
viously  in  the  grain  ;  3.  That  they  are  formed  by  the 
complex  aCtion  of  a  leaven  which  I  call  cerealine ; 
4.  That,  by  suppressing  the  aCtion  of  this  ferment,  brown 
bread  ceases  to  be  formed,  and  a  white  bread  only  is  pro¬ 
duced,  superior  to  the  ordinary  kind. 

Conformably  with  these  observations,  I  brought  into 
practice  a  process  founded  on  the  property  possessed  by 
yeast  of  transforming  cerealine  into  yeast  when  added  to 
a  liquid  in  full  alcoholic  fermentation.  This  process  was 
approved  of  by  the  Academy  (Report  of  M.  Chevreul, 
Jan.  12th,  1S57).  England  and  Germany,  inspired  by 
the  faCts  previously  indicated,  the  end  was  reached  in  a 
more  direCt  way,  replacing  all  kinds  of  fermentation  by 
introducing  carbonic-acid  gas,  or  by  setting  it  free  in  the 
dough  itself  by  bicarbonate  of  soda  and  chlorhydric  acid. 
In  Paris,  the  process  approved  by  the  Academy  is  not 
completely  brought  into  practice  :  custom  demanded  that 
it  should  be  modified  so  as  to  retain  the  leaven  of  dough, 
despite  its  drawbacks.  Among  the  most  intelligent  and 
important  advocates  of  the  new  mode,  with  a  leaven  of 
dough,  may  be  reckoned  the  city  of  Paris,  which  furnishes 
the  public  charities  and  workmen  of  Paris  with  25,000 
kilogrammes  per  diem  of  bread,  very  superior  to  that  of 
the  common  bakers. 

I  am  permitted  by  the  Academy,  in  the  interest  of  the 
public,  to  give  a  short  extract  from  a  remarkable  statement 
made  to  the  Prefect  of  the  Seine  by  M.  Husson  touching 
some  ameliorations  made  during  his  administration  from 
1852  to  1869.  The  statement  says,  at  page  14: — “One 
of  the  most  interesting  uses  to  which  the  Scipion  works 
have  been  applied  is  that  of  carrying  out  the  Mege- 
Mouries  process.”  And,  further  on,  it  continues : — “  This 
process  has  been  entirely  adopted  throughout  the  manu¬ 
factory  for  four  years,  without  alteration  in  the  colour 
of  the  bread  ;  and  the  results  were  highly  satisfactory, 
although  still  beneath  what  was  expected  of  it.  The  profit 
arising  from  this  mode  of  panification  is  a  little  over 
1  centime  per  kilogramme ;  besides  which,  the  brown  bread 
formerly  consumed  in  the  large  almshouses  is  now  replaced 
by  white  bread  exactly  similar  to  that  supplied  to  the  others 
by  the  manufactory.  These  results  are  doubtless  satis¬ 
factory ;  but  they  do  not  at  all  agree  with  those  noticed 
in  the  reports  of  M.  Chevreul,  of  the  Minister  of  War, 
and  of  General  Fave,  reporter  for  a  commission  of 
practical  men  chosen  by  the  Minister  of  Commerce,  and 
which  included  the  late  lamented  M.  Salone,  formerly 
Manager  of  the  Scipion  Works.* 

Notwithstanding  my  gratitude  towards  the  Director  of 
Public  Charities,  it  is  as  well  to  state  the  reason  of  these 
discrepancies  for  the  sake  of  common  manufacture,  and 
for  those  "co-operative  societies  which  may  feel  inclined  to 
follow  the  good  example  of  Scipion. 

1.  The  Commission  has  always  put  to  profit  the  curious 
property  of  the  embryo  tissue  of  not  allowing  salted 
water  to  penetrate  the  interior  of  the  grain — a  property 


*  Moniteur  Universel,  i86g. 
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which  renders  the  elastic  outer  integuments  capable  of 
closer  grinding  and  a  larger  yield.* 

2.  It  must  not  be  forgotten  that,  before  the  application 
of  the  new  process,  hard  or  semi-hard  wheat  was  used  at 
Scipion  ;  and,  as  the  yield  from  this  is  much  greater  than 
that  arising  from  young  wheat,  the  comparative  figures 
cannot  be  exaCt. 

3.  By  giving  the  aged  inhabitants  of  almshouses  white 
bread  instead  of  brown,  they,  in  faCt,  receive  more  bread, 
as  brown  always  contains  more  water  than  white.  This 
is  an  advantage,  and  it  should  be  reckoned. 

4.  The  Commission,  in  common  with  the  general 
practice,  have  never  admitted  that  it  was  possible,  by 
the  ordinary  process,  to  make  superior  bread  with  flour 
obtained  above  the  rate  of  70  per  cent;  and  it  is  from  this 
figure  that  the  economic  difference  is  inferred.  The  dis¬ 
crepancy  is  obviously  only  apparent.  Here  is  the  pro¬ 
cess  : — 

The  corn  is  moistened  with  from  2  to  5  per  cent  of 
water  saturated  with  sea-salt ;  and,  at  the  end  of  some 
hours,  the  exterior  coverings  only  become  moist  and 
tender.  The  grain  is  then  thrown  between  nearly-closed 
millstones;  and  70  percent  of  flour  is  obtained  without 
cerealine,  plus  10  to  14  percent  of  meal.  This  is  bruised 
between  light  stones,  and  separated,  by  winnowing,  from 
the  greater  part  of  the  husk  remnants. f 

To  prepare  the  bread,  all  the  leaven  is  made  with  the 
flour  at  70  p.c.,  and  the  meal  is  added  to  the  soft  dough  last 
of  all ;  as,  in  spite  of  the  small  amount  of  cerealine  which 
it  still  contains,  it  will  not  produce  brown  bread,  because, 
at  that  time,  the  length  of  incubation  is  not  sufficient  to 
change  it  into  a  leaven.  Thus  white  bread  is  produced 
containing  all  the  farinaceous  part  of  the  wheat  (80  to 
82  per  cent). 

Laudable  efforts  (pursuant  of  my  advice)  were  made  at 
Scipion  to  mingle  the  flour  with  the  meal,  which  would 
be  quite  practicable  could  machines  be  obtained  which 
would  remove  all  fragments  of  outer  integuments  from 
the  meal. — Comptes  Rendus. 


LUMINOUS  FOUNTAINS.* 

By  Prof.  H.  MORTON,  Ph.D. 

We  believe  that  this  experiment  was  first  performed  by 
Duboscq,  and,  though  often  repeated,  and  frequently 
alluded  to  in  various  publications,  is  generally  regarded 
as  presenting  great  difficuties  in  its  re-produCtion.  Our 
own  experience  has,  however,  shown  us  that  it  may  not 
only  be  repeated,  with  little  cost  and  great  ease,  by 
anyone  having  the  usual  appliances  of  a  gas-lantern,  but 
that  it  is  an  illustration  of  great  beauty  and  interest, 
which  would  amply  repay  many  times  the  trouble  of  its 
development. 

Success,  however,  depends  upon  attention  to  a  few 
particulars,  which,  to  the  best  of  our  knowledge,  hare 
never  been  put  on  record,  and  we  will  therefore  proceed 
to  give  a  full  description  of  the  same. 

Desiring  to  arrange  this  illustration,  and  hearing  that 
Mr.  E.  S.  Ritchie,  of  Boston,  had  made  very  thorough 
and  successful  investigations  as  to  its  best  adjustment, 
we  wrote  to  him  for  information,  and  were  furnished  by 
him,  in  the  most  liberal  and  amiable  manner,  with  full 
accounts  of  all  essentials,  by  reason  of  which  we  had 
nothing  to  do  but  to  put  together  a  few  parts  as  described, 
in  order  to  secure  at  once  complete  success. 

The  important  points,  as  described  by  Mr.  Ritchie,  and 
verified  in  our  own  experience,  are  these  : — 1.  Avoidance 
of  currents  and  commotion  in  the  reservoir;  2.  the  em¬ 
ployment  of  a  sharpe-edged  diaphragm,  very  smoothly 
finished,  as  a  jet. 

*  Memoire  de  la  Societe  Imperialc  et  Centralc  d' Agriculture,  18G0. 

4  At  Scipion,  the  Perigault  winnower  was  used. 

t  Communicated  by  the  Author. 
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The  entire  arrangement  of  parts  is  as  follows  : — 

Let  A  represent  the  line  light  in  the  lantern-box,  and 
B  e  the  condensers  attached  to  its  front,  the  object-glass, 
tube,  &c.,  being  removed.  By  this  means  a  cone  of  light 
is  projected  upon  D  E,  which  represents  a  plano-convex 
lens,  of  3  to  4  inches  diameter,  and  6  to  7  inches  focal 
length.  This  lens  fits  into  a  cell,  against  a  ring  of  rubber, 

Fig.  t. 


upon  which  it  is  pressed  by  a  screw-cap,  so  as  to  render 
the  joint  water-tight.  The  tank,  p  g,  is  made  of  wood 
or  tin,  about  18  inches  in  height,  5  or  6  inches  in  the 
direction  d  h,  and  about  1  foot  transversely. 

At  H  is  attached  a  diaphragm,  opening,  or  outlet,  flush 
inside  with  the  front  of  the  tank,  sharp-edged,  and  bevel¬ 
ling  outwards.  Near  the  bottom  of  the  tank  is  a  per¬ 
forated  shelf  or  false  bottom,  e  g,  below  which  enters  the 
inlet-pipe,  F.  The  shelf,  E  G,  serves  to  distribute  the  in¬ 
flowing  water,  and  prevent  violent  currents. 

Under  these  circumstances,  the  water-supply,  being 
carried  to  F  by  a  f-inch  rubber  hose  from  a  hydrant  or 
like  supply,  is  regulated  so  as  to  keep  a  steady  level  at  1 
(which  can  be  easily  recognised  by  watching  the  point  of 
contact  of  the  jet,  H  k,  with  the  basin  or  reservoir  in 
which  it  is  received),  and  the  light  is  turned  on  in  the 
lantern. 

We  then  have  the  light  from  the  condensers  concen¬ 
trated  at  h,  and  thence  issuing  with  the  vein  of  escaping 
water,  from  whose  interior  surface  it  is  repeatedly  reflected 
so  as  to  follow  down  the  entire  length  of  the  jet,  which 
thus  becomes  brilliantly  luminous,  appearing  as  a  stream 
of  liquid  light  or  luminous  water. 

If  the  jet  is  then  received  in  a  large  glass  goblet  or  vase, 
this,  also,  as  well  as  the  drops  and  streams  running  over  and 
from  it,  will  gleam  and  glimmer  in  a  beautiful  manner. 
By  placing  a  piece  of  coloured  glass  in  front  of  the  con¬ 
densers,  B  c,  the  stream  of  light  will  be  converted  into  a 
jet  of  liquid  rubies,  emeralds,  or  sapphires,  according  to 
the  colour  employed. 

If  the  supply  is  taken  from  an  ordinary  hydrant,  the 
outlet,  h,  should  not  be  more  than  0-5  inch  in  diameter. 


Fig.  2. 


In  starting  and  stopping,  it  is  often  desirable  to  close 
the  outlet,  h.  To  do  this  with  a  cork  diredtly  applied  is 
at  once  awkward,  and  likely  to  injure  the  smoothness  of 
the  edge,  which  is  so  important  to  success.  To  obviate 
this  difficulty,  we  have  long  used  the  following  plan  : — 


Let  the  diaphragm  be  attached  to  the  end  of  a  short  tube, 
running  a  little  way  into  the  tank,  or  projecting  from  it. 
A  cork  may  then  be  used  to  close  the  outer  end  of  this 
with  ease,  and  without  risk  to  the  diaphragm. 

In  the  experiments  which  we  have  made  thus  far,  we 
have  only  employed  jets  of  J  inch  in  diameter,  and  making 
streams  of  7  to  8  feet  in  height;  but  Mr.  Ritchie,  in  some 
experiments  made  at  Boston,  with  a  view  of  public  exhi¬ 
bition  on  the  evening  of  July  4th,  produced  successfully 
jets  of  15  to  20  feet,  and  inches  in  diameter,  illumi¬ 
nating  them  with  an  ele&ric  light  from  100  large  Bunsen 
cells. 

With  regard  to  the  arrangements  used  for  this  purpose, 
Mr.  Ritchie  tells  me  that  he  carried  the  water  from  the 
street-pipe  by  fire-engine  hose,  first  to  a  barrel  (which, 
being  air-tight,  served  as  an  air-chamber),  thence  to  a 
long,  ereCt,  conical  vessel,  having  five  horizontal  parti¬ 
tions,  pierced  with  numerous  small  holes  to  distribute  the 
flow  and  avoid  strong  currents.  The  side  of  this  vessel, 
in  which  the  outlet  was  placed,  was  flat,  and  in  this  the 
sharp-edged  opening  was  fixed.  The  experiment  with 
these  arrangements  proved  perfectly  successful,  and  was 
exceedingly  beautiful  if  the  air  was  calm  ;  but  the  least 
wind  ruffled  the  jet,  and  spoiled  the  effeCt.  Prof.  Pepper, 
as  appears  in  his  “Play  Book  of  Science,”  conducted, 
with  great  success,  similar  experiments  in  the  Sydenham 
Crystal  Palace ;  but,  in  his  description,  he  omits  to 
mention  those  points  which  are,  as  we  find,  essential  to 
success. 

In  another  form,  a  less  theoretically,  but  more  obviously 
beautiful,  illuminated  fountain  may  be  arranged  as  follows, 
the  description  being  taken  from  one  which  I  arranged  in 
one  of  my  leCtures,  during  the  winter  of  1868,  at  the 
Franklin  Institute. 

On  a  light  table,  about  3  feet  6  inches  in  height,  is 
placed  a  shallow  basin  or  pan  of  tin,  6  feet  in  diameter 
and  about  2J  inches  deep,  supported  by  a  skeleton  framing 
of  wood.  Around  the  edge  of  this  basin  is  placed  a  ring 
of  f-inch  lead  pipe,  provided  with  fifty  vertical  jets,  each 
of  /j  inch  aperture,  turned  slightly  inward.  Towards 
the  centre  is  a  ring  of  similar  pipe,  18  inches  in  diameter, 
also  provided  with  fifty  similar  vertical  jets,  inclined 
slightly  outwards.  Both  pipes  are  connected  with  the 
water-supply,  but  controlled  by  separate  stop-cocks. 

When  operating  together,  they  form  a  beautiful  pyra¬ 
midal  sheaf  of  spray  (in  the  case  just  mentioned)  15  feet 
high  and  6  feet  in  diameter  at  the  base.  The  jets  are 
each  attached  by  a  short  piece  of  £-inch  lead  tube,  which 
allows  of  their  ready  adjustment  in  direction. 

So  much  for  the  fountain.  We  next  come  to  the 
arrangements  for  illumination. 

On  the  lower  part  of  the  table-frame  which  supports 
the  basin  is  arranged  an  ordinary  magic-lantern  with  its 
condensers  in  its  roof,  protected  by  an  inclined  plate  of 
glass,  directing  the  ascending  stream  of  heated  gases  to 
a  crooked  chimney  of  if-inch  tin  pipe.  Immediately  above 
these  condensers  is  an  opening  through  the  basin,  with  a 
high  margin  to  it,  on  top  of  which  fits  a  cap  carrying  a 
plano-convex  lens  of  about  7-inch  focus,  placed  with  its 
piano  side  uppermost,  and  fitted  water-tight  in  a  cell  with 
a  deep  rim.  This  cell  being  then  filled  with  water,  we  get 
rid  of  the  otherwise  serious  effeCt  from  a  misplaced  drop  of 
spray  on  the  glass  :  such  an  accident  now  only  causes  an 
instant’s  disturbance  to  the  action  of  the  lens,  but  other¬ 
wise  would  greatly  modify  its  aCtion,  if  lying  as  a  bead 
upon  it. 

This  lens  is  so  adjusted,  with  regard  to  focal  length 
and  position,  as  to  make  on  the  ceiling,  about  16  feet 
from  the  tank,  a  circle  of  light  3  feet  in  diameter.  To 
the  ceiling,  at  this  place,  is  attached  a  plain  mirror, 
which,  then  refie&s  the  incident  light  at  the  same  angle, 
so  making  a  truncated  cone,  3  feet  at  top  and  6  feet  at 
base,  which  just  takes  in  the  entire  sheaf  of  jets. 

This  arrangement  alone  gives  a  very  beautiful  ehed  ; 
but,  further  to  increase  the  illustration,  I  had  a  hole  cut 
through  the  ceiling,  from  the  floor  above,  just  outside  of 
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the  mirror,  and  through  this  directed  a  cone  of  light  from 
a  lantern  with  its  nose  turned  downwards. 

By  using  parti-coloured  figures  of  gelatine  simulta¬ 
neously  in  the  two  lanterns,  the  effect  was  beautiful 
beyond  description,  a  veritable  fountain  of  various  scin¬ 
tillating  jewels  being  produced.  By  adjusting  and  turning 
on  the  light  first,  and  afterwards  the  water,  this  last 
seemed  to  be  the  veritable  source  of  the  illumination. 
The  light  without  the  water-jets  was  scarcely  appreciable 
to  anyone  not  close  to  the  tank,  while  the  moment  the 
fountain  was  turned  on  the  whole  room  was  lit  up.  The 
most  pleasing  effedt  of  all  was  obtained  by  making  glass 
circles  with  six  segments  of  different  colours,  and  rotating 
these  slowly  in  the  upper  lantern,  the  changing  prismatic 
tints  of  the  various  sprays  being  something  that  literally 
“  must  be  seen  to  be  appreciated.” 


ON  THE 

ABSORPTIVE  POWER  OF  SOIL.* 

By  ROBERT  WARINGTON,  F.C.S. 

(Concluded  from  p.  223.) 

Having  thus  described  the  results  obtained  in  the 
College  Laboratory,  we  will  now  attempt  to  point  out 
those  conclusions  with  regard  to  the  phenomena  of  soil 
absorption  which  the  accumulated  fadts  of  the  case  seem 
to  warrant. 

The  question  which  chiefly  demands  attention  is  the 
nature  of  soil  absorption.  Is  it  a  physical  or  chemical 
adtion,  and  by  what  ingredients  of  the  soil  is  it  exerted  ? 
In  order  to  form  a  definite  notion  concerning  the  first 
part  of  this  question,  let  us,  in  the  first  place,  inquire, 
What  is  physical  attraction  ?  We  will  take  the  de¬ 
colourising  power  of  charcoal  as  an  example  of  this 
adtion. 

Liebig  tells  us,  and  we  believe  rightly,  that  the  attrac¬ 
tion  of  the  charcoal  for  the  particles  of  colour  is  quite 
similar  to  the  attraction  by  which  these  particles  were 
previously  dissolved  and  held  in  solution  by  water.  “  If 
the  attraction  of  the  charcoal  is  somewhat  greater  than 
that  of  the  water,  then  the  colouring-matter  is  completely 
withdrawn  from  the  water  ;  if  the  attraction  of  both  is 
equal,  a  division  takes  place,  and  the  extraction  is  only 
partial.  ”f  Liebig,  however,  characterises  this  power  of 
charcoal  as  chemical : — “This  power  in  charcoal  depends 
upon  a  chemical  attraction  proceeding  from  its  surface  ”j. 
Other  chemists  affirm,  on  the  contrary,  that  the  attraction 
of  both  charcoal  and  water  is  simply  a  case  of  physical 
adhesion  ;  the  same  action  by  which  a  stick  dipped  in 
water  comes  out  wetted.  Against  the  chemical  hypo¬ 
thesis  it  may  be  urged  with  force,  that,  to  use  Liebig’s 
own  words,  “  the  materials  attracted  by  the  charcoal  retain 
all  their  chemical  properties  so  that  on  this  view  we 
really  have  chemical  action  taking  place  without  any 
chemical  change  resulting.  In  support  of  the  second 
hypothesis  it  may  be  be  observed,  that  charcoal  appears 
to  attract  chiefly  those  substances  which  are  sparingly 
soluble  in  water;  those,  in  fact,  for  which  water  has  a 
small  adhesive  power,  that  may  with  comparative  ease  be 
overcome.|| 

Assuming,  then,  as  most  probable,  that  the  action  of 
charcoal  and  other  similar  absorbents  is  owing  to  the 
physical  attraction  of  adhesion,  we  have  next  to  ask,  Is 
this  physical  attraction  exerted  by  soil,  and  can  the  ab¬ 
sorptive  properties  of  soil  be  thus  explained  ? 

It  seems  very  probable  that  physical  attraction  is 
exercised  by  soil,  and  that  the  clarifying  adtion  of  clay, 

*  Practice  with  Science,  vol.  ii. 

+  “The  Natural  Laws  of  Husbandry,”  p.  66. 

t  Ibid.  p.  65. 

H  For  some  excellent  observations  on  the  subject,  see  Miller’s 
“  Chemistry,”  vol.  i.,  pp.  73— 75* 


and  of  soils  generally,  when  brought  in  contact  with 
sewage  and  similar  solutions,  is  mainly  owing  to  an 
absorbent  action  very  similar  to  that  exerted  by  charcoal 
under  the  same  circumstances.  But  this  physical  action 
of  soil  we  believe  to  have  little  or  nothing  to  do  with  the 
absorption  of  ammonia,  potash,  phosphoric  acid,  and 
generally  of  those  salts  which  form  an  important  part  of 
plant-food.  Charcoal  appears  to  be  quite  incapable  of 
removing  ammonia  from  solution,  and  it  seems,  indeed, 
unlikely  that  so  soluble  a  substance  should  be  removed 
from  solution  by  the  force  of  adhesion  of  any  solid 
body.  The  same  may  be  said  of  many  other  soluble  salts 
readily  taken  up  by  soil,  but  unaffedted  by  charcoal.  The 
probability  of  the  adtion  of  soil  in  these  cases  being  due 
to  physical  attraction  is  therefore  very  small.  On  the 
other  hand,  we  have  considerable  evidence  of  chemical 
adtion  in  the  absorption  of  many  substances  by  soil ;  the 
evidence  is,  perhaps,  strongest  in  the  case  of  phosphoric 
acid. 

It  is  now  allowed  by  most  agricultural  chemists  that 
the  hydrated  ferric  oxide  and  alumina  of  soil  unite  with 
the  phosphoric  acid  applied  in  manure,  and  form  basic 
phosphates  of  iron  and  aluminium.  We  have  already 
described  some  experiments  which  appear  satisfactorily  to 
establish  this  reaction  between  soil  and  phosphoric  acid. 
E.  Peters  has  also  recently  published  a  research  upon  the 
same  subject.*  He  endeavoured  to  ascertain  the  state 
in  which  phosphoric  acid  was  held  in  soil,  by  acting  on  a 
soil,  recently  manured  with  bone  dust,  with  different 
solvents.  He  came  to  the  conclusion,  “  that  the  phos¬ 
phoric  acid  in  soils  is  almost  entirely  combined  with  ferric 
oxide  and  alumina  and  “  that  from  a  solution  of  phos¬ 
phate  of  calcium  in  carbonic  acid,  phosphoric  acid  is  taken 
up  by  soils  only  when  the  latter  contain  compounds  of 
alumina  or  ferric  oxide  ;  soils  deprived  of  these  compounds 
by  treatment  with  acids  are  indifferent  to  the  phosphatic 
solution.”  His  conclusions  thus  perfectly  agree  with  those 
stated  above;  the  absorption  of  phosphoric  acid  by  soil 
is  considered  to  be  a  purely  chemical  operation. f 

If  we  turn  to  the  phenomena  which  attend  the  absorp¬ 
tion  of  bases  from  their  salts,  we  also  find  considerable 
evidence  of  chemical  adtion.  The  fadts  we  refer  to  have 
been  already  noticed.  We  have  seen  that  soil  adts 
differently  towards  various  salts  of  the  same  base  ;  that 
the  bases  of  phosphates  and  carbonates  are  taken  up  by 
soil  in  greater  quantity  than  the  bases  of  sulphates, 
chlorides,  or  nitrates.  This  preference  is  certainly  due  to 
the  chemical  relations  of  the  various  acids  to  the  consti¬ 
tuents  of  soil.  The  readtion  between  a  soil  and  an 
alkaline  phosphate  will,  after  the  previous  discussion,  be 
quite  plain  to  us  ;  the  acid  of  the  salt  will  be  appropriated 
by  the  ferric  oxide  or  alumina,  and  the  base  be  thus  left 
in  the  form  of  hydrate,  the  form  most  favourable  to  com¬ 
bination.  Carbonates  are  known  to  all  chemists  as  salts 
that  are  easily  decomposed,  even  by  bodies  of  feeble  acid 
properties ;  the  ready  absorption  of  bases  from  their 
carbonates  might  therefore  naturally  be  expedted.  The 
carbonic  acid  liberated  probably  combines,  in  most  cases, 
with  the  lime  of  the  soil.  In  one  of  Way’s  experiments, 
in  which  a  solution  of  carbonate  of  ammonium  had  been 
poured  upon  soil,  bicarbonate  of  calcium  was  found  in 
the  water  which  drained  through.  Sulphates,  chlorides, 
and  nitrates  are  not  taken  up  by  soil  to  any  appreciable 
extent  unless  the  soil  already  contains  lime,  magnesia,  or 
soda  ;  or,  to  speak  more  accurately,  some  base  for  which 
the  absorbing  ingredients  have  a  smaller  affinity  than 
they  have  for  the  base  of  the  salt  presented  to  them.  In 
the  majority  of  cases  lime  is  the  adtive  base  in  these  re- 
adtions,  and  the  acids  of  the  salts  are  found  combined 
with  lime  in  the  drainage  water  from  the  soil.  Way 
showed  in  the  case  of  a  chloride,  and  Voelcker  in  the  case 

*  Annalen  der  Landwirthschaft,  1867,  p.  31. 

+  When  a  solution  of  superphosphate  is  applied  to  soil,  the  phos¬ 
phoric  acid  is  probably  in  the  first  instance  precipitated  by  the  lime  of 
the  soil ;  the  adtion  of  the  ferric  oxide  is  in  this  case  subsequent  and 
1  gradual. 
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of  a  chloride  and  nitrate,  that  none  of  the  acid  of  the 
salt  was  absorbed  by  the  soil.  The  salts  had  been  de¬ 
composed  by  the  lime  of  the  soil,  and  their  bases  only 
had  been  removed  from  solution.* 

Facts,  in  short,  show  very  clearly,  that  when  the  solu¬ 
tion  of  a  salt  is  brought  in  contact  with  soil,  the  salt  is 
always  decomposed  if  absorption  takes  place ;  this  de¬ 
composition  is,  of  course,  clear  evidence  of  chemical 
action.  We  have  been  able  to  give  a  tolerably  satisfactory 
account  of  all  these  reactions  as  far  as  the  acids  of  these 
salts  are  concerned.  We  are  not  able  to  account  so 
certainly  for  the  bases  ;  they  are  absorbed  by  the  soil  : 
but  with  which  of  the  ingredients  of  the  soil  do  they 
combine  ?  We  cannot  trace  their  course  in  the  reaction, 
and  are  obliged  to  resort  to  secondary  evidence. 

We  have  already  mentioned  two  classes  of  bodies  which 
experiment  has  shown  capable  of  removing  bases  from  the 
solutions  of  their  salts;  these  are  the  hydrated  double 
silicates,  and  the  hydrated  oxides  of  iron  and  aluminium. 
Now,  if  these  compounds  can  be  proved  to  exist  in  soil 
we  are  certainly  warranted  in  including  that  the  absorp¬ 
tion  of  bases  by  soil  is  due  to  a  greater  or  less  extent  to 
their  influence. 

There  is  no  doubt  whatever  as  to  the  occurrence  of 
hydrated  ferric  oxide  in  soils  ;  it  is  probably  a  universal 
ingredient  of  soil,  and  is  often  present  in  very  considerable 
amount.  The  occurrence  of  hydrated  alumina  in  soils  is 
doubted  by  some  chemists  ;  it  is,  in  fad,  difficult  to  tell  to 
what  extent  the  alumina  found  in  soil  is  combined  with 
silica,  and  to  what  extent  it  exists  merely  as  hydrate. 
The  question  does  not,  however,  materially  affeCt  our 
argument,  as  we  have  seen  that  ferric  oxide  is  apparently 
a  far  more  efficient  absorbent  of  bases  than  alumina.  We 
may  consider  it,  therefore,  as  established,  that  the  ferric 
oxide  present  in  soils  plays  a  part  in  the  absorbent  action 
of  soil  towards  bases,  and  that  the  bases  absorbed  by 
soil  become,  in  part  at  least,  united  to  ferric  oxide. 

It  is  very  difficult  to  prove  the  presence  in  soils  of  the 
particular  class  of  double  silicates  which  Way  has  shown 
to  possess  such  a  remarkable  power  of  removing  potash, 
ammonia,  and  other  bases  from  solution.!  That  soils 
contain  both  silicates,  and  hydrated  silicates,  does  not 
admit  of  doubt ;  in  fad,  silicates  are  often  the  largest  con¬ 
stituents  of  soil ;  but  that  the  hydrated  silicates  are  silicates 
of  aluminium  and  calcium,  is  more  than  chemical  analysis 
has  yet  been  able  to  decide.  The  probability  that  such 
silicates  are  present  is,  however,  very  great.  The  felspars 
and  micas,  from  the  disintegration  of  which  the  silicates 
of  soil  are  chiefly  formed,  are  all  of  them  double  silicates 
of  aluminium  with  potassium  or  some  other  alkaline  or 
alkaline-earthy  base  ;  that  in  the  decomposition  of  these 
hydrated  double  silicates  of  a  similar  constitution  should 
be  formed,  is  certainly  to  be  expeded.  There  appears,  in 
fad,  no  ground  for  reasonable  doubt  that  the  silicates 
described  by  Way  are  really  present  in  soils,  and  we  must, 
consequently,  ascribe  to  these  silicates  a  part  in  the  ab¬ 
sorbent  adion  of  soil. 

There  yet  remains  another  ingredient  of  soil  which, 
probably,  takes  some  part  in  the  absorption  of  bases, — 
this  is  the  humus.  Humus,  or  rather  the  various  bodies 
which  compose  it,  possesses  a  feeble  acid  charader,  and 
being  insoluble  in  water,  or  nearly  so,  is  very  probably 
capable  of  forming  insoluble  compounds  with  bases. 
BrustleinJ  has  experimented  with  pure  humus  obtained 

*  We  should  expecft  from  the  results  obtained  when  sulphate  of 
ammonium  was  placed  in  contadt  with  hydrated  alumina  and  ferric 
oxide,  that  under  some  circumstances  sulphuric  acid  would  be 
retained  in  the  soil  to  an  appreciable  extent.  Curiously  enough,  this 
fadtwas  noticed  by  Mr.  H.  S.  Thomson  in  his  original  experiments  of 
1845. .  I  have  found  no  reference  to  it  since.  He  observed  that  a 
solution  of  sulphate  of  ammonium  became  alkaline  on  being  filtered 
through  soil.  The  reaction  would  probably  be  observed  in  the  case  of 
soils  rich  in  the  hydrated  oxides,  but  poor  in  lime. 

t  Eichhorn  has  examined  the  properties  of  chabazite,  a  native 
hydrated  silicate  of  aluminium  and  calcium  ;  he  found  that,  placed  in 
contadt  with  a  solution  of  chloride  of  ammonium,  it  absorbed  a  large 
quantity  of  ammonia  and  parted  with  lime,  and  in  other  respedts  I 
comported  itself  like  Way’s  artificially  prepared  silicate. 
t  Jahresbericht  der  Agrikultur-Chemie,  1859-60,  p.  1.  S 


from  a  decaying  oak.  He  found  it  to  possess  a  consider¬ 
able  power  of  absorbing  free  ammonia,  but  with  solutions 
of  the  salts  of  ammonium  it  failed  to  effect  any  absorption. 
Since  soils  and  clays  almost  destitute  of  organic  matter 
often  possess  high  absorbent  powers,  the  part  taken  by 
humus  is  probably  of  inferior  importance. 

We  have,  then,  evidence  that  soil  contains  several 
ingredients  that  have  the  property  of  forming  more  or  less 
insoluble  compounds  with  bases,  and  are  known  to  be 
capable  of  withdrawing  bases  from  solution.  Though, 
therefore,  we  are  unable  to  trace  the  mode  of  combina¬ 
tion  of  the  bases  absorbed  by  soil,  we  conclude,  upon  the 
evidence  thus  before  us,  that  they  are  combined  either 
with  hydrated  metallic  oxides,  with  hydrated  double 
silicates,  or  possibly  with  humus. 

Our  conclusions  respecting  the  cause  and  manner  of 
soil  absorption  may  be  summarised  as  follows  : — 

1.  It  appears  that  the  hydrated  ferric  oxide  and  alumina 
of  soil  have  a  notable  power  of  absorbing  phosphoric  acid 
from  the  solutions  of  its  salts,  and,  to  a  much  smaller 
extent,  a  capacity  for  taking  up  sulphuric,  hydrochloric, 
and  nitric  acid  (at  least  if  these  acids  are  presented  in  the 
form  of  ammonium  salts)  and  that  in  all  these  cases  the 
produdt  of  the  absorption  is  a  highly  basic  compound  of 
the  acid  with  the  metallic  oxide.  It  appears,  further,  that 
these  metallic  hydrates  are  also  capable  of  absorbing 
bases,  with  which  they  either  combine  direCtly,  or  form 
highly  basic  double  salts  with  acids  either  previously  or 
at  the  same  time  absorbed.  The  hydrates  are,  however, 
incapable  when  alone  of  affeCting  any  considerable  absorp¬ 
tion  from  a  chloride  or  nitrate,  although  in  the  soil  they 
probably  absorb  bases  from  these  salts  without  difficulty, 
owing  to  the  decomposing  aCtion  of  the  lime  of  soils. 

2.  The  hydrated  double  silicates  contained  in  soil  also 
exercise  a  very  considerable  absorptive  power,  which  is 
confined  to  bases.  The  hydrated  silicate  of  aluminium 
and  calcium  is  capable  of  absorbing  potash  or  ammonia 
from  all  the  salts  of  these  bases,  and  probably  with  nearly 
equal  energy  from  each.  The  produt  in  each  case  is  a 
new  hydrated  double  silicate,  in  which  the  calcium  is 
more  or  less  perfetly  replaced  by  potassium  or  ammonium 
(the  calcium  thus  displaced  combining  with  the  acid  of  the 
potassium  or  ammonium  salt). 

3.  The  humus  contained  in  soil  appears  also  to  be 
capable  of  forming,  to  some  extent,  insoluble  compounds 
with  bases. 

4.  Some  of  the  calcium  salts  contained  in  soil,  probably 
the  carbonate,  the  silicate,  and  compounds  of  lime  with 
ferric  oxide  and  alumina,  assist  in  several  ways  the  opera¬ 
tion  of  soil-absorption.  By  combining  with  the  acids  of 
certain  salts,  as  carbonates,  sulphates,  chlorides,  nitrates, 
they  allow  the  bases  of  these  salts  to  unite  with  the 
hydrated  metallic  oxides.  The  carbonate  of  calcium  also 
converts  the  soluble  acid  phosphates  applied  in  manure 
into  sparingly  soluble  calcic  phosphates,  which,  as  they 
gradually  enter  into  solution,  are  converted  into  ferric  and 
aluminic  phosphates,  as  already  described. 

5.  Lastly,  besides  these  chemical  ations  of  the  ingredi¬ 
ents  of  soil,  several  of  the  component  parts  of  soil  possess 
the  power  of  attracting  to  their  surface  certain  organic 
and  sparingly  soluble  compounds,  by  virtue  of  simple 
physical  adhesion.  This  power  is  apparently  possessed 
by  clay,  by  the  hydrated  metallic  oxides,  and  possibly  by 
humus.  To  the  existence  of  this  power  the  decolourising 
and  clarifying  properties  of  soil  are  due. 

The  absorptive  power  of  soil  does  not  therefore  reside 
in  a  single  ingredient,  nor  is  it  to  be  attributed  to  a  single 
action.  Soils  of  very  various  character  and  composition 
may  equally  enjoy  this  important  property.  With  clay 
soils  the  silicates  and  alumina  will  chiefly  sustain  the 
action ;  with  loams  and  sandy  soils  the  ferric  oxide  will 
play  an  important  part ;  with  pasture  soil  the  action  of 
the  humus  rises  in  significance.  It  is  not  to  be  supposed, 
however,  that  absorption  in  all  these  cases  amounts  to 
the  same  thing.  The  compound  of  a  base  with  a  silicate, 
with  a  metallic  hydrate,  and  with  humus,  must,  in  every 
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case,  possess  distinct  properties,  will  probably  resist  in  a 
different  degree  the  solvent  adion  of  water,  and  be 
variously  affeded  by  other  chemical  agents.  The  difference 
to  the  plant  between  these  different  compounds  may, 
possibly,  he  considerable.  The  relation  of  both  the 
quantity  and  kind  of  the  absorptive  power  of  a  soil  to  its 
fertility,  and  the  influence  of  cultivation  upon  both 
aspeds  of  this  property  of  soil,  is,  I  believe,  a  subjedt  yet 
untouched,  and  can,  perhaps,  hardly  yet  be  attempted 
until  more  perfed  investigations  have  been  made  upon  the 
elementary  parts  of  this  great  question.  These,  we  need 
scarcely  say,  are  greviously  needed.  When  will  the 
country  that  owes  so  much  to  agriculture,  and  depends 
so  greatly  upon  its  successful  pursuit  for  prosperity, 
perceive  the  importance  of  diredtly  furthering  such  objeds  ? 
Germany  has  its  forty-five  experimental  stations,  sup¬ 
ported  by  the  respective  Governments,  these  establish¬ 
ments  being  devoted  to  the  scientific  study  of  agricultural 
questions.  England,  to  the  honour  of  individual  effort, 
possesses  one  station  (that  at  Rothamsted)  which  all 
admire,  but  none  have  imitated.  The  labours  of  our 
voluntary  workers  have  contributed  many  valuable  mis¬ 
cellaneous  researches.  The  agricultural  societies  of  this 
country,  and  the  college  at  Cirencester,  have  also  done 
good  work  :  but  for  the  task  before  them  these  institutions 
are,  both  singly  and  colledtively,  inadequate.  Until,  in 
fadt,  the  prosecution  of  agricultural  science  is  acknow¬ 
ledged  to  be  an  objedt  worthy  of  national  exertion,  the 
thorough  investigations  which  the  subjedt  demands  can 
hardly  be  expedted. 


DETERMINATION  OF  IRON  WITH  DICHLORIDE 

OF  COPPER. 

By  Dr.  WINKLER. 


During  the  last  few  years,  much  labour  has  been  spent 
in  order  to  find  a  method  of  determining  iron  volumetri- 
cally,  based  on  the  conversion  of  sesquioxide  to  prot¬ 
oxide. 

The  reducing  agents  that  have  been  in  use  up  to  this 
time  are  protochloride  of  tin  and  iodide  of  potassium  ; 
but  the  dichloride  of  copper  is  now  found  to  be  a  much 
more  powerful  reducing  agent  for  sesquioxide  of  iron, 
though  analogous  to  protochloride  of  tin  in  its  effedts. 
While  protochloride  of  tin  causes  but  a  partial  redudtion 
in  a  cold  solution,  dichloride  of  copper  adts  diredtly  with 
theoretical  accuracy  at  the  lowest  temperature,  and  in 
any  dilution.  It  is,  therefore,  particularly  adapted  for 
the  volumetric  determination  of  iron. 

The  completion  of  the  redudtion  may  be  ascertained 
with  certainty  by  the  addition  of  a  few  drops  of  sulpho- 
cyanide  of  potassium  to  the  solution  to  be  tested,  when 
the  well-known  deep-red  colour  appears.  When  the  di¬ 
chloride  solution  is  dropped  into  one  of  iron  so  coloured, 
the  red  colour  becomes  lighter  and  lighter,  and  finally 
disappears  entirely.  After  the  solution  is  bleached,  the 
redudtion  of  the  iron  is  complete,  and  the  next  drop  of 
copper  solution  causes  a  precipitate  of  the  disulphocyanide 
of  copper.  This  gives  a  double  indicator  of  the  end  of 
the  redudtion,  namely,  the  blacking  of  the  red  colour  of  the 
sulphocyanide  of  iron,  and  the  cloudiness  produced  by 
the  insoluble  salt  of  copper. 

The  rapidity  and  simplicity  of  the  process,  as  well  as 
the  few  accessories  required,  recommend  this  method, 
especially  to  technical  laboratories,  where  the  want  of  a 
short  and  accurate  process  has  ever  been  felt.  For 
carrying  out  the  above-mentioned  determination,  there  is 
needed  : — 

1.  A  solution  of  dichloride  of  copper.  This  is  made  by 
dissolving  sheet-copper  in  nitric  acid  ;  then  evaporate,  to 
drive  off  the  excess  of  nitric  acid;  and  the  residue  is 
taken  up  in  water  containing  hydrochloric  acid.  This 


solution  is  put  into  a  flask,  and  a  quantity  of  common 
salt  (NaCl)  equal  in  weight  to  the  residue  of  dry  copper- 
salts  is  added,  in  order  to  prevent  the  separation  of  a 
precipitate  of  dichloride  of  copper  during  the  subsequent 
redudtion.  Several  pieces  of  sheet-copper  are  put  in  the 
flask,  and  it  is  then  heated  to  boiling.  This  is  continued 
until  the  solution  is  nearly  colourless,  and  all  the  chloride 
of  copper  has  been  changed  to  dichloride.  The  flask  is 
then  corked,  and  allowed  to  cool;  then  the  solutionis 
diluted  with  water  containing  hydrochloric  acid  until 
1  cubic  centimetre  corresponds  to  6  milligrammes  of  iron. 
In  order  to  keep  this  solution  without  change  for  further 
use,  it  should  be  poured  into  a  bottle,  to  which  is  fitted 
an  air-tight  stopper,  and  a  spiral  of  thick  copper  wire 
reaching  from  the  bottom  to  nearly  the  neck.  This  com¬ 
pletely  protedts  the  dichloride  of  copper  from  a  higher 
oxidation,  so  that  the  strength  of  the  solution  remains 
nearly  always  the  same.  In  all  cases  it  is  best  and  most 
accurate  to  determine  the  strength  of  the  standard  from 
time  to  time,  since  this  requires  but  a  few  minutes  ; 
therefore,  for  this  purpose,  there  is  needed — 

2.  A  solution  of  sesquichloride  of  iron  of  known  strength. 
This  may  be  made,  according  to  Fresenius,  by  dissolving 
in  hydrochloric  acid  and  chlorate  of  potash  10-03  grins, 
of  piano-wire,  corresponding  to  io-ooo  grms.  of  pure  iron, 
and  diluting  to  1  litre.  For  each  test  of  the  standard, 
10  c.c.  of  this  solution  is  taken,  which  contains  100  milli¬ 
grammes  of  iron. 

In  noting  the  end  of  the  redudtion,  though  it  is  not 
necessary  that  the  solution  of  sulphocyanide  of  potassium 
should  contain  a  known  amount  of  this  salt,  yet  it  will  be 
found  better  to  use  about  the  same  strength  at  all  times, 
since  the  presence  of  too  much  sulphocyanide  makes  the 
readtion  less  marked. 

In  performing  this  volumetric  determination  of  iron, 
there  are  but  few  rules  to  be  observed.  It  is  advisable 
that  the  solution  to  be  treated  be  quite  acid  and  very 
dilute  before  it  is  brought  under  the  burette.  A  solution 
that  contains  100  to  200  milligrammes  of  iron  should  be 
diluted  to  500  c.c.  or  more. 

In  adding  the  sulphocyanide,  care  must  also  be  taken  ; 
for,  if  too  much  is  added  to  the  iron  solution,  although  a 
deeper  blood-red  will  be  obtained,  yet  a  difficultly-soluble 
sulphocyanide  of  copper  may  separate,  clouding  the 
j  solution  and  re-dissolving  with  trouble.  Four  or  five 
;  drops  of  the  above-mentioned  solution  are  quite  sufficient 
i  to  be  added.  Then,  by  dropping  in  the  copper  solution, 
the  bleaching  takes  place  with  extraordinary  sharpness, 
and  only  when  all  the  iron  has  become  a  protoxide  does 
the  next  drop  cause  a  permanent  cloudiness. 

The  presence  of  coloured  metallic  compounds  (as  salts 
of  cobalt,  nickel,  and  copper)  does  not  in  the  least  hinder 
the  recognition  of  the  reactions,  if  the  solution  is  properly 
dilute.  Neither  does  the  presence  of  arsenic  acid  affed 
the  process,  since  this  is  not  reduced  by  dichloride  of 
copper.  This  process,  therefore,  is  important  to  the 
metallurgist,  who  is  often  compelled  to  determine  quickly 
and  corredly  the  amount  of  iron  contained  in  a  matt,  or 
speiss,  or  other  produd.  By  the  above  process,  this  is 
possible  in  an  hour. — fount.  fur  Prakt.  Client.,  vol.  xcv., 
No.  15. 


ON  AMMONIA-CHROMIUM  BASES. 


Cleve  has  communicated  to  the  Royal  Swedish  Academy 
of  Sciences  a  memoir  on  the  ammonia-chromium  bases. 
The  author  sets  out  with  the  chloride  discovered  by 
Fremy,  and  investigated  to  some  extent  by  himself  in  a 
previous  memoir.  To  this  he  gives  the  formula — 

Cr2Cl3,4NH3,2HO, 

and  the  name  tetramin  chrom-chloride.  It  will  be  suffi¬ 
cient  for  our  purpose  to  give  the  formulae  of  the  various 
compounds,  with  a  general  account  of  their  properties. 


Improved  Form  of  Wash-Bottle.  { Gli%  c2^87oWS 


The  formulae  of  the  salts  described  by  Cleve  belonging  to 
the  tetramin  series  are  as  follows  : — 


Chloride, 

Chlorplatinate, 

Chlorhydrargyrate, 

Chlorobromide, 

Bromide, 

Bromochloride, 

Chloro-iodide, 

Iodide, 

Chlorosulphate, 

Bromosulphate, 

Chlorochromate, 

Chloronitrate, 


Cr2Cl3,4NH3,2HO. 
Cr2Cl3.4NH3,2HO  +  2PtCl2. 
CrzCl3l4NH3,2HO  +  6HgCl. 
Cr2ClBr2,4NH3,2HO. 

C  r2B  r3 ,4N  H  3 , 2  H  O . 

Cr2BrCl2,4NH3,2HO. 

Cr2ClI2,4NH3,2HO. 

Cr2I3,4NH3,2HO. 

Cr2C102<4NH32S03,2H0. 

Cr2Br02,4NH32S03,2H0. 

Cr2C102)4NH32Cr03,.rH0. 

Cr2C102,4NH3,2N05,2H0. 


in  view  of  the  unsymmetrical  structure  of  the  chloride, 
this  seems  at  least  probable.  It  is  also  to  be  borne  in 
mind  that  the  want  of  symmetry  is  only  seen  if  we  adopt 
Blomstrand’s  theoretical  views,  and  does  not  appear  when 
the  ammonia  bases  are  formulated  according  to  the  prin¬ 
ciples  of  variable  atomicity  supported  by  the  writer.* 
The  invariable  occurrence  of  2  atoms  of  water  in  all  the 
ottamin  compounds  is  difficult  to  explain  upon  any  theory. 
— American  Journal  of  Science ,  vol.  xlix.,  p.  251. 


USE  OF  A  BELL-JAR  AND  BEAKER  WITH 
BUNSEN’S  PUMP. 


All  these  salts  are  crystalline  and  easily  soluble  in 
water ;  they  have  a  carmine-red  or  garnet-red  colour,  and 
their  solutions  are  easily  decomposed  on  heating,  with 
separation  of  chromic  oxide  and  evolution  of  ammonia. 
The  author  calls  attention  to  the  very  noteworthy  fadt 
that  they  all  contain  2  atoms  of  water  (in  the  old  nota¬ 
tion). 

The  second  series  of  compounds  described  are  the  salts 
of  heptamin-dichromium. 

The  formula  of  the  only  observed  members  of  this 
series  are  as  follows  : — 

Double  nitrate. 

2(Cr203,3N05),7NH34-NH40,N05  +  9H0. 

Oxalo-nitrate. 

2(Cr2C3,N05,(C203)2),7NH3  +  6H0. 

The  salts  of  the  triamine  series  are  as  follows  : — - 

q  xalcitc 

Cr203»3C203,3NH3,3HO. 

Double  oxalate. 

2(Cr203,3C203.3NH3)  +  NH40,2C203,H0  +  3H0. 

The  salts  of  the  heptamin  and  triamin  series  resemble 
those  of  the  tetramin  series  so  closely  as  not  to  require 
special  description.  The  nitrate  of  the  heptamin  series 
is  obtained  by  the  adtion  of  nitrate  of  silver  upon  the 
chloride  of  tetramin-chromium.  The  oxalate  of  the  tri¬ 
amin  series  is  obtained  by  the  adtion  of  oxalic  acid  upon 
the  same  chloride.  Besides  these  three  series,  the  author 
describes  the  following  salts,  which  may  obviously  be 
regarded  as  members  of  other  and  analogous  groups  : — 

Cr203,N05,2NH3-f  3HO 

Cr203,C203,NH3  +  8H0 
2(C203),S03,2NH3  +  24H0 

It  is,  however,  very  doubtful  whether  these  three  sub¬ 
stances  were  obtained  in  a  state  of  purity,  as  they  were 
all  amorphous,  and  could  not  be  obtained  crystallised. — 
Kongliga  Svenska  Vctenskaps-Akademiens  Handlingar , 
Ny  Foljd,  vol.  vii.,  2nd  half. 

[Note,  by  Dr.  Wolcott  Gibbs.— The  compounds  de¬ 
scribed  by  Cleve  are  of  especial  interest  when  considered 
from  an  atomistic  point  of  view.  The  formulae  of  the 
triamin  and  tetramin  series  are,  of  course,  to  be  doubled; 
and  we  should  then  have,  for  the  three  chlorides,  the 
empirical  formulae — 


6NH3,Gr2Cl6,  Hexamin-chromium  chloride. 
7NH3,Gr2Cl6,  Heptamin-chromium  chloride. 
8NH3,Gr2Cl6,  Odtamin-chromium  chloride. 

Adopting  Blomstrand’s  view  of  the  constitution  of  the 
analogous  platinum  and  cobalt  compounds,  these  three 
bodies  may  be  written  as  follows : — 


1 

'  -  NH3-  Cl  / 

'  — NH3  -  Cl  ( 

1 

. -NH3-C1 

-NH3-C1 

vi  J 

1  -NH3-CI  vil 

I-NH3-CI  Vi) 

Cr21 

I-NH..-C1’  Cr«  ' 

I  -NH3-NH3-C1,  Cr2 1 

I 

-NH3-CI 

-NH3-CI 

1 

^-NH3-C1 

\  — NH3-C1  \ 

-NH8-C1 

-NH3-CI 
-  NHa— NH3— Cl 
-NHo-NHa-Cl’ 

-NH3-CI 

-NH3-C1 


Cleve  suggests  that  the  heptamin  series  may  be  only 
double  salts  of  his  tetramin  and  triamin  compounds;  and, 


By  ALBERT  R.  LEEDS. 


The  following  attachment  to  Bunsen’s  pump  (see 
Chemical  News,  vol.  xix.,  p.  161),  which  suggested  itself 
some  time  ago  has  now  been  in  use  for  several  months, 
and  its  merits  are  such  as  to  deserve  more  particularly 
the  attention  of  chemists.  Instead  of  the  cumbrous 
bottle  generally  employed,  the  plate  of  an 
air-pump  may  be  advantageously  substi¬ 
tuted,  and  a  receiver,  with  an  india-rubber 
cork,  through  which  the  neck  of  the  funnel 
is'  passed,  as  represented  in  the  drawing. 
In  order  to  prevent  loss  by  the  bursting  of 
bubbles  of  air  at  the  end  of  the  tube  of  the 
funnel,  it  is  continued  low  down  into  the 
beaker  by  an  india-rubber  tube,  a.  The 
latter  can  easily  be  removed  at  the  end 
of  a  filtration,  and  the  drops  of  adhering 
liquid,  washed  with  water  from  the  spritz,  into  the  filtrate. 
This  simple  arrangement  obviates  the  necessity  of  a 
transfer  from  one  vessel  to  another,  and  permits  all  the 
operations  of  an  analysis  to  be  carried  on  as  usual,  in 
beakers.  Instead  of  an  air-pump  plate,  a  sheet  of  glass 
may  be  used,  and  the  exhausting  tube  as  well  as  the 
funnel  in  this  case  must  be  passed  through  the  tubulure 
of  the  bell-jar.  A  similar  arrangement  is  useful  for  the 
desiccation  of  bodies,  either  alone  or  with  sulphuric  acid. 
— Journal  of  the  Franklin  Institute. 


IMPROVED  FORM  OF  WASH-BOTTLE. 
By  ALBERT  R.  LEEDS. 


The  accompanying  drawingrepresents  a  wash-bottle  which 
I  have  seen  in  use  abroad,  but  which  I  have  not  seen  in 
text-books  or  employed  at  home.  The  delivery  tube,  a, 
is  bent  sharply  upon  itself,  and  then  cut 
off  at  a  point  not  quite  diredtly  above 
where  it  makes  the  first  bend.  The  jet  is 
bent  in  the  same  manner  but  in  a  contrary 
direction,  and  the  two  parts  are  connected 
by  an  india-rubber  tube.  Over  this  is 
fitted  a  short  piece  of  glass  tube,  of  such  a 
bore  as  to  fit  tightly,  yet  permit,  at  the 
same  time,  the  jet  to  be  pointed  upward, 
downward,  or  in  any  direction.  In  trans¬ 
ferring  precipitates  from  one  beaker  to 
another,  or  in  washing  a  precipitate  back 
into  a  beaker,  &c.,  such  a  form  of  wash- 
bottle  is  much  more  convenient  than  that  in  common  use. 
b  is  the  entrance  tube  ;  c,  cork  tied  around  the  neck  of  the 
bottle ;  d  d  d,  pieces  of  india-rubber  tubing  where  the  glass 
tubes,  in  order  to  give  greater  flexibility,  are  cut  into  parts. 
The  delivery  tube  is  bent  at  e  so  as  to  reach  into  that 
corner  which  is  lowermost  when  the  flask  is  inclined. — 
Journal  of  the  Franklin  Institute. 


*  American  Journal  of  Science,  vol.  xlix.,  p.  108. 
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CORRESPONDENCE. 


ESTIMATION  OF  CHLORINE  IN  NATURAL 

WATERS. 


To  the  Editor  of  the  Chemical  News. 

Sir, — Mr.  Blunt  has  given,  in  the  last  number  of  the 
Chemical  News,  a  method  of  determining  chlorine 
volumetrically  in  natural  waters.  ITe  seems  to  be  unaware 
that  this  process  has  been  published  many  years  (see 
Fresenius’s  “Quantitative  Analysis,”  p.  310,  4th.  edit., 
1865).  The  credit  of  first  using  potassic  chromate  as  an  in¬ 
dicator  is  due,  I  believe,  to  Mohr.  To  my  personal  know¬ 
ledge  it  has  been  in  use  daily  for  the  last  three  years  at  the 
Royal  College  of  Chemistry,  and  where  I  do  not  think 
they  would  be  satisfied  with  the  results  first  cited,  viz  : — 


Volumetrical 

estimation. 

OT94 

or  a  difference  of  o-i. — I  am,  &c., 


Gravimetrical 

estimation. 

0-8904 

Scrutator. 


TETRABROMIDE  OF  CARBON. 

To  the  Editor  of  the  Chemical  News. 

Sir,  —My  attention  having  been  called  to  a  report  of  our 
paper  on  CBr4  (carbon  tetrabromide),  in  a  recent  number 
of  the  Chemical  News,  I  must  ask  you  to  correct  an  error 
of  some  importance.  So  far  from  our  proposing  the  adtion 
of  terhromide  of  antimony  on  carbon  disulphide  as  a 
means  of  preparing  tetrabromide  of  carbon,  I  am  not 
aware  that  these  two  substances  have  any  adtion  upon 
one  another  at  the  temperature  specified  (150°  C.) — I  am, 
&c., 

Charles  Edward  Groves. 

17,  Rodney  Street,  Pentonville. 

[Our  report  was  official. — Ed.  C.N.~\. 


MISCELLANEOUS. 


N ew  Locality  and  Commercial  Source  of  the  Oxides 
of  Nickel  and  Cobalt. — In  a  letter  to  the  editor  of  the 
Journal  of  the  Franklin  Institute ,  Mr.  C.  P.  Williams  says 
that — “Of  the  auriferous  deposits  of  Nueva  Providencia, 
Venezeula,  thus  far  opened  and  worked,  the  vein  known 
as  ‘La  Corina  ’  has  been  most  thoroughly  exploited. 
Operations  on  it  have  extended  already  to  the  depth  of 
upwards  of  70  feet,  and  have  developed  a  vein  of  about 
4  feet  average  thickness,  with  a  general  N.  E. — S.  W. 
course,  and  standing  at  a  high  angle.  The'wall  rocks  are, 
even  to  this  depth,  completely  decomposed  and  converted 
into  clayey  masses  of  various  colours  (locally  used  for 
pigments),  but  are  separated  from  the  compadt  hard  white 
quartz  of  the  vein  by  heavy  and  well-marked  selvages  or 
seams,  of  a  soft  black  manganiferous  substance,  resembling, 
in  appearance  and  physical  properties,  the  variety  of  wad 
known  as  asbolite,  but  differing  from  that  mineral  in  giving 
no  reactions  of  water  of  combination  (after  being  freed 
from  its  hygroscopic  water  by  drying  at  ioo°  C.),  and  in 
showing  a  very  considerable  percentage  of  oxide  of  nickel. 
The  substance  forms,  not  only  the  selvages  or  flucans  of 
the  veins,  but  also  the  gossan,  and  fills  the  seams  of  the 
disturbed  and  shattered  portions  of  the  lode,  appearing  as 
a  cementing  material,  as  it  were,  of  the  fradtured  quartz, 
and  giving  to  the  vein  a  brecciated  strudlure.  Assay  shows 
it  to  be  quite  rich  in  gold,  containing  the  metal  in  work¬ 
able  amounts.  With  hydrochloric  acid  it  is  completely 
decomposed,  liberating  chlorine  with  the  separation  of 
gelatinous  silica.  The  following  is  an  analysis  of  the  sub¬ 


stance  (dried  at  ioo°  C.)  made  by  Mr.  Roberts  Le  Boutil- 


lier,  a  pupil  in  my  laboratory  : — 

Per  cent. 

Protoxide  of  manganese .  46-973 

Oxygen,  in  combination  with  above  7'545 

Sesquioxide  of  iron .  4‘°73 

Alumina  . .  15-934 

Oxide  of  copper .  0-528 

Oxide  of  cobalt .  3‘555 

Oxide  of  nickel .  10-385 

Oxide  of  zinc  . traces 

Lime .  1-605 

Magnesia .  *’653 

Silicic  acid .  8-653 


100-264 

The  oxides  of  nickel  and  cobalt  were  separated  by  means 
of  the  nitrite  of  potassa  method.  The  available  oxygen 
was  determined  in  the  usual  method  for  the  valuation  of 
manganese  ores — that  is,  by  means  of  its  conversion  into 
carbonic  acid  in  the  presence  of  oxalate  of  potassa  and 
sulphuric  acid.  This  mineral  is  not  confined  to  La  Corina, 
but  is  so  abundantly  distributed  throughout  the  gold  region 
of  Venezuela,  that  it  may  ultimately  become  an  impor¬ 
tant  source  of  raw  material  for  the  preparation  of  nickel 
and  oxide  of  cobalt ;  and  with  this  in  view,  the  writer 
makes  the  notice  of  its  occurrence  public.  A.  B.  Garner, 
Esq.,  to  whom  I  am  indebted  for  the  specimens  for  analy¬ 
sis,  as  well  as  for  most  of  the  fadts  with  regard  to  the 
manner  in  which  they  occur,  assures  me  the  substance  is 
the  common  accompaniment  and  gossan  of  other  auri¬ 
ferous  veins  of  the  region.” 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Under  this  heading  will  be  found  an  encyclopcedic  list  of  chemical 
papers  published  abroad  during  the  past  week ,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices ,  will,  therefore,  be  equivalent  to  an  English  edition  of 
the  “  Jahresberichte." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Couples  Rendus  des  Seances  de  VAcademie  dts  Sciences,  May 

1870. 

This  number,  an  unusually  small  one,  in  consequence  of  the  pre¬ 
occupation  of  the  French  concerning  the  Plebiscite,  contains  the 
following  original  papers  and  memoirs  relating  to  chemistry  and 
collateral  sciences  : — 

Substances  Isomeric  with  Cyanuric  Ethers. — Dr.  A.  W.  Hof¬ 
mann  and  O.  Olshausen.— This  lengthy  paper  is  substantially  the  same 
as  that  quoted  by  us  from  the  Berichte  der  Deutschen  Chemischen 
Gesellschaft  zu  Berlin,  No.  6  (Chemical  News,  vol.  xxi.,  p.  227). 

Geological  and  Mineralogical  Description  of  the  Spanish 
Provinces  of  Murcia  and  Albacete. — F.  de  Botella. — The  celebrated 
geologist,  M.  Elie  de  Beaumont,  while  presenting  to  the  Academy  the 
work  of  this  author,  published  under  the  above-named  title  by  order 
of  the  Spanish  government,  speaks  in  very  highly  eulogising  terms 
on  the  great  merits  of  this  work,  especially,  also,  for  the  great  value 
of  the  work  for  the  practical  miner. 

The  Sun’s  Spots. — L.  Sonrel. — The  author  presents  to  themeeting 
a  series  of  photograms,  taken  daily  since  the  12th  ult.,  representing 
accurately  the  changes  the  spots  have  undergone  during  the  month. 

Respighi’s  Theory  of  Scintillation. — PI.  Tarry. 

Differences  which  the  Value  of  one  and  the  same  Musical 
Interval  Possesses,  according  to  its  being  methodically 
heard — that  is  to  say,  with  successive  or  Harmonious  Sounds. 
— G.  Gueroult. 

Molecular  Adtion  Studied  as  being  founded  on  the  Theory 
of  Capillary  Adtion. — C.  A.  Valson. 

On  Sand  and  Blood  Rains. — H.  Tarry. — After  referring  to  the 
erroneous  and  superstitious  opinions  held  on  this  subjedt  in  former 
ages,  the  author  explains,  at  length,  his  sound  reasons  for  averring 
that,  as  far,  at  least,  as  the  southern  parts  of  Europe  are  concerned 
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these  phenomena  are  due  to  dust  and  finely-divided  sand  carried  over 
from  Africa  across  the  Mediterranean  by  cyclones,  the  course  and 
origin  of  which  is  fully  explained  ;  but  the  author  admits  that  the 
ashes  and  lapilli  of  volcanoes  have  often  been  carried  through  the  atmo¬ 
sphere  for  enormously-great  distances,  and  thus  contributed  to  consti¬ 
tute  what  was  termed  rain  of  ash,  or  dust,  or  even  blood,  according  to 
the  colour  of  the  materials,  sometimes  accompanied  by  real  rain. 

Method  Employed  by  M.  Jamin  for  the  Determination  of 
Specific  Heat. — Dr.  Pfaundler.— -This  paper  is  solely  written  with 
the  view  to  prove  and  unequivocally  establish  the  author’s  priority  in 
reference  to  the  use  of  the  method  alluded  to. 

Preparation  of  Bromide  of  Sodium  on  the  Large  Scale. — M* 

Castelhaz.— The  author,  a  manufacturing  chemist,  states,  in  the  first 
place,  that,  according  to  the  communications  received  by  him  from 
several  physicians  who  have  applied  bromide  of  sodium  in  their  practice, 
instead  of  bromide  of  potassium,  the  efficacy  of  the  former  is  far 
greater  than  that  of  the  latter.  As  regards  the  preparation  of  this 
salt,  the  author  says — The  best  plan  is  to  prepare,  first,  bromide  of 
ammonium,  by  causing  bromine  to  fall  drop  by  drop  into  dilute,  but  pure, 
liquid  ammonia  contained  in  a  series  of  Wolff’s  bottles,  in  order  thus 
to  prevent  the  loss  otherwise  inevitably  resulting  from  the  volatilisa¬ 
tion  of  the  products  formed  by  the  great  heat  disengaged  on  the  bro¬ 
mine  and  ammonia  uniting.  The  liquids,  after  saturation,  are  evapora¬ 
ted  in  a  cast-iron  retort,  tu  which  an  earthenware  receiver  is  fastened, 
wherein  are  collected  the  vapours  of  water,  any  excess  of  ammonia, 
and  some  bromide  of  ammonium,  which  is  accidentally  carried  over. 
The  bromide  of  ammonium  thus  obtained  is  converted  into  bromide 
of  sodium,  by  being  mixed  with  pure  carbonate  of  soda,  and  the 
application  of  sufficient  heat  to  volatilise  and  sublime  the  carbonate 
of  ammonia  formed  by  the  reaction.  This  mode  of  preparation  yields, 
after  re-solution  of  the  bromide  in  water,  and  evaporation  similar 
to  that  used  for  chloride  of  sodium,  perfectly  pure  and  anhydrous  bro¬ 
mide  of  sodium. 


Cosmos,  May  7,  1870. 

Utilisation  of  Sewage-Water  for  Irrigating  Purposes. — M. 
Lecouteux. — The  author  gives  an  account  of  the  experimental  trials 
arranged  at  some  short  distance  from  Paris,  where  a  daily  quantity 
of  no  less  than  6000  cubic  metres  (equal  to  rather  more  than  210,000 
cubic  feet,  or  6000  tons’  weight)  of  sewage-water  is  run  over  a  surface 
of  6  hectares,  of  what  used  to  be  an  unfertile  soil,  which,  by  this  means, 
has  been  converted  into  productive  market-garden  ground.  The 
author  speaks  highly  of  the  success  obtained  in  every  respeCt, 
especially  also  as  regards  the  very  efficient  retention  by  the  soil 
of  all  suspended  materials  of  the  water. 

New  Arrangement  for  the  Bichromate  Battery.— Dr. 
Chuteaux. — In  order  to  obviate  the  want  of  constancy  and  the  strong 
polarisation  of  the  bichromate  battery,  due  to  the  deposition  of  chro¬ 
mium  alum  on  the  zinc,  the  author  adds  bisulphate  of  mercury,  and, 
by  a  peculiar  arrangement,  causes  the  liquid  to  be  renewed  by  circula¬ 
tion. 

Ancient  Glaciers  of  the  Central  Plateau  of  France. — E.  Col- 
lomb.— A  first  instalment  of  a  very  interesting  geological  paper- 
By  central  plateau,  is  meant  that  portion  of  France  which  is  the  most 
elevated  above  the  sea  level.  The  size  of  this  plateau  is  300  kilometres 
from  north  to  south,  and  about  the  same  from  east  to  west. 

Preserved  Meat. — Dr.  Stein. — The  author,  while  lecturing  last 
Saturday  week,  at  Dresden,  on  the  preservation  of  food,  produced  a 
tin  canister,  of  good  size,  containing  butcher’s  meat  preserved  by  Ap- 
pert’s  method,  and  prepared  by  himself  in  1851.  On  opening  the 
canister,  which  was  filled  nineteen  years  previously,  the  meat  was 
found  to  be  as  fresh  and  full  of  flavour  as  when  it  was  first  placed  in 
the  canister. 


Zeitschrift  fur  Cheinie  von  Beilstein,  No.  7,  1870. 

This  number  opens  with  the  programme  for  the  prize  essay  of  the 
Beneke  Stiftung,  at  Gottingen.  This  document,  leaving  out  of  the 
question  the  rather  lengthy  introduction  to  the  real  subject  proposed,  is 
the  following : — A  new  and  very  exaCt  determination  of  the  atomic 
weights  of  the  earthy  metals(Erdmetalle);  also  the  precise  determination 
of  the  limits  of  error  of  the  experiments  made  ;  and,  moreover,  a  critical 
review  of  the  labours  of  various  authors  made  in  this  direction.  The 
proposers  also  require  elucidation  of  the  question,  whether  the  hy¬ 
potheses  of  Prout  and  Dumas  are  to  be  retained  or  rejected  ;  and  it  is 
also  desired  that  the  author  should  investigate  the  point  in  how  far 
the  differences  existing  between  these  hypotheses  may  be  explained 
on  physical  or  chemical  grounds.  Answers  may  be  sent,  written  in 
German,  Latin,  French,  or  English  languages,  on  or  before  the  31st 
of  August,  1872,  to  Dr.  W.  Miiller,  at  Gottingen  ;  and  the  distribution 
of  the  prizes  (the  first  being  of  the  value  of  £75,  and  the  second  of  the 
value  of  £30)  takes  place  at  Gottingen,  on  the  nth  of  March,  1873. 
Each  essay  should  bear  a  motto,  and  be  accompanied  by  a  sealed  billet, 
bearing  outside  the  same  motto,  and  inside  the  author’s  name  and 
address — the  essays,  See.,  to  be  sent  carriage  or  postage  paid. 

The  number  contains  the  following  original  papers: — 

Electrolytic  Experiments. — P.  Burckhard. — After  describing, 
at  some  length,  the  arrangements  made  for  these  experiments,  the 
author  states — Oxide  of  bismuth,  BiaOg,  is  not  a  conductor  of  elec¬ 
tricity  unless  it  be  in  state  of  fusion,  but  in  that  case  one  of  the  copper 
electrodes  becomes  coated  with  bismuth  ;  while,  if  platinum  electrodes 
are  used,  there  is  formed  at  one  of  the  electrodes  a  very  fusible  alloy 
of  the  two  metals.  Fused  borax  is  not  a  bad  conductor,  although  the 
author  confirmed  the  statement,  made  by  Dr.  Tichanowitsch,  that  pure 


boric  acid  does  not  conduCt  electricity  at  all.  When  borax  in  fused 
state  is  experimented  with,  a  series  of  compounds  are  formed  or 
volatilised  ;  but  the  main  result  is  its  decomposition  into  soda,  oxygen, 
and  boron.  Pyrophosphate  of  soda  in  fused  state  yields,  among  the 
products  of  electrolysis,  phosphide  of  platinum,  if  a  platinum  elec¬ 
trode  be  applied ;  but  the  decomposition,  which  is  chiefly  the  result  of 
the  electrolysis  of  this  salt,  is  its  splitting  up  into  oxygen,  phosphorus, 
and  soda.  Carbonate  of  soda  in  fused  state  is  a  good  conductor  of 
electricity  ;  it  is  decomposed  into  earbonic  acid  and  soda,  but  a  small 
portion  of  carbon  is  also  formed. 


Moniteur  Scicntifique,  No.  321,  May  1,  1870. 

This  number  contains  the  following  original  papers  relating  to 
chemistry  or  collateral  sciences  :— 

Preparation  of  Liquid  Iron  Soap. — Dr.  Hildwin. — Under  this 
name  there  is  used,  as  liniment  against  burns,  a  substance  which  the 
author  states  to  be  oleate  of  iron,  prepared  by  heating,  on  a  water-bath, 
oleic  acid,  and  adding  thereto,  gradually,  freshly-precipitated  peroxide 
of  iron,  which,  while  the  mixture  is  continually  stirred,  is  readily 
dissolved.  Oleates  of  other  metallic  oxides  may  be  prepared  in  the 
same  way. 

First  Importation  of  Cinchona  Bark  from  Java. — It  appears 
that,  towards  the  end  of  last  year,  a  quantity  of  some  930  lbs.  of  this 
bark  has  been  exported  from  Java  to  the  Netherlands.  According  to 
analysis  made  by  Dr.  B.  Moens,  in  Java,  this  bark  contains  from  3'4 
to  7- 5  per  cent  of  alkaloids,  of  which  quantity  o'5g  to  3'67  is  quinine. 
The  loss  of  weight  occasioned  by  the  drying  of  the  bark  has  been 
found  to  amount  to  66  per  cent.  There  is  every  prospedt  that  within 
some  six  or  seven  years  hence  Java  will  largely  export  this  drug  ;  and 
the  cultivation  of  the  cinchona  trees  is  also  to  be  extended  to  Sumatra, 
Celebes,  and  the  Moluccas. 


Annalen  der  Physik  und  Cheinie,  von  Poggendorjf,  No.  3,  1870. 

This  number  contains  the  following  original  memoirs  and  papers : — 

Course  of  Eledtric  Currents  through  Gases  of  Various 
Density  (Sp.  Gr.),  and  between  Poles  of  Different  Shapes. — E. 
Edlund. 

Composition  of  Tourmalines.  (Second  paper.)— C.  Rammels- 
berg. — This  memoir  is  divided  into  the  following  sections : — Behaviour 
of  tourmalines  at  red  heat;  the  boron  of  tourmalines;  quantity  of 
fluorine  contained  in  tourmalines  ;  degree  of  oxidation  of  iron  in  tour¬ 
malines  ;  description  of  various  tourmalines— viz.,  brown  tourmaline 
from  New  York,  brown  from  Windischkappel,  tourmaline  from 
Eibenstock,  black  tourmalin  from  Zillerthal,  tourmaline  from  Orford, 
black  tourmaline  from  Texas  (Lancaster  Co.,  Penn.),  and  several  more. 
This  paper  is  to  be  continued. 

Theory  of  Colours. — Dr.  J.  J.  Muller. 

Emission,  Absorption,  and  Reflection  of  the  Kinds  of  Heat 
Radiated  at  Low  Temperatures.— Dr.  G.  Magnus. — This  lengthy 
memoir  is  divided  as  follows  : — Emission  and  absorption  ;  description 
of  the  experiments;  absorption  of  heat  through  diathermic  bodies; 
theoretical  considerations  ;  radiation  of  rock-salt ;  on  the  heat  passing 
through  plates  of  clear  rock-salt  of  a  thickness  of  from  2'5  to  3  m.m. 
at  150°;  thicker  plates  of  rock-salt ;  radiation  of  sylvine ;  on  the  heat 
passing  through  clear  plates  of  sylvine  of  from  2'5  to  3  m.m.  thickness 
at  150°;  radiation  of  fluor  spar;  on  the  heat  which  passes  through 
perfectly  transparent  plates  of  fluor  spar  of  about  3'8m.m.  thickness  at 
150°  ;  radiation  of  chloride  and  bromide  of  silver  ;  on  transparency. 

Width  of  the  Spedtral  Lines. — F.  Lippich. 

Figures  of  Sound  formed  by  Vibrations  of  Air. — F.  Melde. 

Observations  made  on  the  Gas-Flame  issuingfrom  an  Argand 
Burner  after  Removal  of  the  Glass  Chimney. — E.  Reusch. 

Improved  Eledtric  Light  Regulator. — G.  Mos. — Illustrated  by 
engravings. 

Influence  of  Musical  Vibrations  on  the  Magnetism  of  Iron. 
— Dr.  Warburg. 

Absorption-Spedtrum  of  Iodine  Vapours. — R.  Thalen. 

Minimum  Diversion  of  a  Ray  of  Light  with  Symmetrically- 
Arranged  Prisms. 

Chemical  Composition  of  an  Ancient  Badtrian  Coin.— P. 
Dewilde. — This  coin  contains,  in  100  parts — Copper,  77'585  ;  nickel, 
20^038  ;  cobalt,  0^544 ;  iron,  1^048  ;  tin,  o-038  ;  silver,  a  trace  ;  sulphur, 
o'ogo — total,  99’343.  This  composition,  the  author  observes,  is  very 
nearly  that  of  the  present  current  coin  (25  centimes  pieces)  of  Belgium, 
which  contain  74^4  per  cent  of  copper  and  25’55  of  nickel. 

Feeble  Eledtric  Sparks.— P.  Riess. 

Complicated  Pendulum  Motion. — Dr.  Emsmann. 


Berichte  der  Deutschen  Chemischen  Gesellschaft  zu  Berlin,  No.  7, 

1870. 

At  the  opening  of  the  Meeting  of  the  nth  of  April  last,  the  President 
of  this  Society,  Dr.  C.  Rammelsberg,  alluded,  in  a  brief  but  expressive 
speech,  to  the  loss  suffered  by  the  death  of  Dr.  G.  Magnus.  This 
number  contains,  in  addition  to  the  papers  and  memoirs  to  be  men¬ 
tioned  presently,  biographies  of  the  late  Drs.  Werther  and  Erdmann, 
which,  however,  are  not  suitable  for  further  mention  here. 


CMayC2o!'i8I7o'’vs’}  Chemical  Notices  from  Foreign  Sources . 
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Formation  of  Chlormaleinic  Acid  from  Benzol.— L.  Carius. — 
Chlormaleinic  acid,  C4H3C104,  is  a  crystalline,  white-coloured,  solid 
substance  ;  readily  soluble  in  water,  alcohol,  and  ether  ;  fuses  at  about 
1710;  and,  when  heated  to  180°,  is  converted  into  an  anhydrous,  oily 
fluid,  which,  in  contact  with  water,  yields  again  the  solid  hydrated  acid  ; 
by  the  adtion  of  hydriodic  acid  at  120°,  it  is  converted  into  ordinary  suc¬ 
cinic  acid.  Chlormaleinic  acid  is  bibasic  ;  its  neutral  alkaline  salts 
are  readily  soluble  in  water.  The  acid  potassa  salt  is  a  hard  crystal¬ 
line  substance,  C4H2ClK(_)4.OH2.  The  acid  is  formed  when  benzol  is 
adted  upon  with  the  hydrate  of  chlorous  acid. 

Preparation  of  Dibromacetic  Acid. — L.  Carius. — The  method 
alluded  to  is  based  upon  the  use  of  acetate  of  ethyl,  instead  of  acetic 
acid;  the  adtion  of  the  bromine  upon  the  former  is  more  regular,  and 
the  result  is  the  formation  of  dibromacetic  acid,  bromethyl,  and  hydro- 
bromic  acid — 


C2Hs(CaHfi)02-fBr4=C2HaBra02+C3Hs+BrH. 

In  order  to  execute  this  process,  acetate  of  ethyl  and  bromine  are 
mixed  in  the  proportion  of  C4H802  :  Br4  ;  and  this  mixture  is  heated 
to  from  120®  to  130°  in  sealed  tubes.  These,  after  the  end  of  the  opera¬ 
tion,  should  be  opened,  being  at  the  same  time  placed  in  ice-cold  wrater, 
in  order  to  prevent  the  too  sudden  evolution  and  escape  of  the  hydro- 
bromic  acid. 


Maleinic  and  Phenaconic  Acids. — L.  Carius. — This  paper  chiefly 
treats  on  the  constitution  of  the  acids  alluded  to,  which  the  author 
expresses  by  the  following  formula;  ; — 

CO, HO  CO, HO 

CFI._._CH 


CO, HO  CO, HO 

C5 ;  —  :  =  CH 

Maleinic  acid. 


\  / 
\  / 


VcO.HO 

CH 


Phenaconic  acid. 


Simple  Mode  of  Formation  of  Acrylic  Acid. — W.  von  Schneider 
and  E.  Erlenmeyer. — Owing  to  the  very  lengthy  and  complicated 
formulae  met  with  in  this  paper,  it  is  not  suited  for  abstraction. 

Persulphocyanic  Acid  and  Pseudo  -  Sulphocyanogen.  —  L. 
Glutz. — The  author  records  his  researches  on  the  adtion  of  reducing 
agents  upon  persulphocyanic  acid,  C2S3N2H3,  whereby  he  has  obtained 
hydriodide  of  sulpho-urea,  CSHsN2I  +  CS2.  When  aniline  adts  upon 
persulsulphocyanic  acid,  there  is  formed  a  peculiar  crystalline  com¬ 
pound— 

C2S3NaH2+  CGH7N  =  C8S2H9N3-f-  S. 

Pseudo-sulphocyanogen  has  been  considered  to  be  free  from  oxygen. 
The  author’s  researches,  described  at  length,  have  led  to  the  following 
formulae,  which  prove  that,  when  pseudo-sulphocyanogen  is  heated 
to  about  140°  in  a  sealed  tube,  it  yields  cyanuric  acid,  per-sulphide 
of  hydrogen,  sulphuretted  hydrogen,  and  chloride  of  ammonium— 

C3S3N3H  +  3H20  =-  C3N3H303+  H2S  +  H2S2. 

Pseudo-sulpho-  Cyanuric 
cyanogen.  acid. 


Researches  on  the  Glycerine  Compounds.— L.  Henry. — This 
paper,  a  continuation  of  a  former  paper  on  this  subjedt,  is  divided  into 
the  following  sections : — On  chloro-  and  bromo-nitro  ether  of  glycerine ; 
diredt  combination  of  the  allyl  compounds  with  chloride  of  iodine  and 
hypochlorous  acid;  hypochlorous  acid. 

Transparency  of  Sulphuret  of  Lead  (Galena)  in  Thin  Plates. 
— L.  Henry. — After  referring  to  some  well-known  fadts  of  transparency 
of  metals  in  thin  leaves,  the  author  states  that  he  accidentally  dis¬ 
covered  that  galena  in  thin  plates  is  transparent,  transmitting  light 
with  a  brownish  yellow  hue.  The  only  heavy  metallic  sulphurets  hitherto 
known  as  transparent  are  auripigmentum  (sulphide  of  arsenic)  and 
cinnabar  (suulphide  of  mercury)-;  galena,  however,  is  distinguished 
from  both  these  substances  by  possessing  a  metallic  appearance. 

Tin  Compounds. — A.  Ladenburg. 

Manufacture  of  Artificial  Alizarine. — H.  Caro,  C.  Graebe,  and 
H.  Liebermann. — This  is  the  German  text  of  the  English  patents  on 
this  subjedt,  dated  June  25th,  1869. 

On  the  Place  to  be  Assigned  to  Thallium  among  the  Ele¬ 
ments. — C.  Rammelsberg. — After  referringto  the  difficulty  of  properly 
qualifying  the  place  thallium  should  hold  among  the  elements,  the 
author  describes  the  following  salts  of  this  element  at  length,  viz. : — 
Thallium  iodate,  TlIOs ;  dithallium  iodate,  Tlle018  +  3aq  ;  thallium 
periodate ;  dithallium  periodate,  Tl3I2016  +  3oaq  ;  potassium-dithallium 
chloride — 


6KC1 

T1C10 


ammonium-dithallium  chloride — 

6AmCl  1  ,  _  . 

TIClg  J+4aq’ 

potassium-dithallium  bromide— 

3KB2 )  .  . 

TlBre  J  +3aq  ’ 


potassium-dithallium  iodide— 

3K! 

Til 

Synthesis  of  Aromatic  Acids. — V.  Meyer. 


Til.  }  +W- 


Bulletin  de  l' Academic  Imperiale  des  Sciences  de  St.  Pctersbourg 

Vol.  xiv.,  No.  5. 

This  number  contains  only  one  paper  relating  to  physico-chemical 
sciences— 

Influence  of  Heat  upon  the  Elasticity  of  Caoutchouc. — J. 
Schmulewitsch. — The  essay  is,  however,  an  algebraico-physical  one, 
illustrated  by  diagrams. 


Annales  des  Mines ,  No.  1,  1870. 

This  number  contains,  in  addition  to  its  officially-published  reports 
and  regulations,  the  following  original  memoirs,  which  are,  however, 
too  lengthy  for  anything  more  than  a  quotation  of  the  titles: — 

Record  of  Experiments  on  the  Roasting  of  Silver  Ores  con¬ 
taining  Sulphurets. — M.  Simonnet. 

Review  of  the  Progress  and  Discoveries  made  in  Geology 
during  the  last  Two  Years. — MM.  Delesse  and  De  Lapparent. — 
This  comprehensive,  but,  of  necessity,  lengthy  memoir,  is  an  excellent 
compilation  of  everything  done  in  Europe,  as  well  as  America  and 
elsewhere,  in  this  department  of  science. 


Annales  du  Genie  Civil ,  April,  1870. 

Among  a  large  number  of  papers  on  engineering  contained  in  this 
number,  we  find  the  following: — 

Method  for  Rendering  Wood  Difficultly  Combustible,  and 
for  Preserving  it  when  Underground.— Dr.  Reinsch. — The  wood, 
w'hich  must  not  be  planed,  is  placed  for  twenty-four  hours  in  a  liquid 
composed  of  1  part  of  concentrated  silicate  of  potassa  and  3  of  pure 
water.  After  having  been  removed  from  this  liquid,  and  dried  for 
several  days,  the  wood  is  again  soaked  in  this  liquid,  and,  after  having 
been  again  dried,  painted  over  with  a  mixture  of  1  part  of  cement  and 
4  parts  of  the  liquid  above  alluded  to.  After  the  first  coat  of  this  paint 
is  dry,  the  painting  is  repeated  twice.  Of  the  paint-mixture  alluded 
to,  too  large  quantities  should  not  be  made  up  at  once,  because  it 
rapidly  becomes  very  dry  and  hard.  Wood  thus  treated  is  rendered 
uninflammable,  and  does  not  decay  underground. 


Bayerisches  Industrie  und  G  ewer  be  Blatt,  March,  1870. 

This  number  contains  the  following  original  papers  and  memoirs 
relating  to  chemistry  and  allied  sciences: — 

Some  Considerations  on  the  Selection  and  Use  of  Spectacles, 
especially  in  Reference  to  the  Construction  of  the  Human  Eye. 
— Dr.  Steinheil.- — A  lengthy  paper,  illustrated  with  cuts  and  diagrams. 

F ormation  and  Composition  of  Aniline  Colours. — Dr.  L.  Janke, 
— A  leCture  on  this  subject,  containing,  in  a  moderately-lengthy  paper, 
all  that  is  essential  on  this  subjedt,  perfectly  compiled.  The  paper  is 
too  lengthy  for  abstraction. 

Water-Glass  as  a  Solvent  for  Coralline. — C.  Puscher. — The 
author  dissolves  coralline  in  a  boiling  mixture  of  one  part  of  concen¬ 
trated  water-glass  (silicate  of  soda  or  potassa  of  the  consistency  of  a 
thick  syrup)  and  4  parts  of  water,  and,  after  cooling,  applies  this  solu¬ 
tion  as  a  paint  for  wood  (white  woods  containing  little  or  no  tannic 
acid),  by  preference,  paper,  toys,  artificial  flower  tissues,  &c.,  to  all  of 
which  materials  this  solution  of  coralline  imparts  a  beautiful  carmine- 
red  tint. 


The  Journal  of  the  Franklin  Institute ,  January,  1870. 

This  number  contains  the  following  original  papers  and  memoirs 
relating  to  chemistry  and  collateral  sciences  : — 

Beerising  of  Timber. — A.  Ott. — A  reply  to  Mr.  Beer  on  some  of 
the  observations  made  by  the  author  on  his  (Mr.  Beer’s)  process  of 
timber  preservation.  This  paper  contains  some  very  sound  observa¬ 
tions  on  the  causes  of  the  decay  of  wood,  and  the  uselessness  of  any 
simple  coating  to  preserve  that  material. 

New  Chemical  Nomenclature. — Dr.  A.  Ott.— Continuation  of 
former  papers  on  this  subjedt.  There  is  added  to  this  paper,  a  table, 
embracing  all  the  elementary  bodies  known  with  certainty,  and  their 
atomic  numbers  corresponding  with  the  systemsof  Berzelius  and  Ger- 
hardt,  with  new  names  added,  and  the  names  of  lowest  and  highest 
oxide.  As  an  instance,  we  only  quote  H — Name  of  one  atom,  “  hydral  ”  ; 
name  of  a  molecule  (2  atoms),  “  hydrel  ” ;  name  of  lowest  oxide,  H20, 
“  hydrelat  ” ;  name  of  highest  oxide,  H202,  “  hydrelt." 

Eclipse  Observations  at  Mattoon,  Illinois,  U.S. — Dr.  G.  W, 
Hough. 

Electricity  in  Plants. — E.  Smith.— A  series  of  records  of  experi¬ 
ments  on  this  subjedt  taken,  from  the  Chemical  News. 

February,  1870. 

This  number  contains  the  following  original  items,  papers,  and 
memoirs : — 

The  Rider  Vertical  Engine  and  Valve.— Although  not  stridtly  a 
subjedt  belonging  to  the  matter  generally  treated  by  us,  we  call  atten¬ 
tion  to  this  novelty,  of  American  origin,  illustrated  by  excellently 
executed  woodcuts. 

Use  of  Calcium  Lights. — W.  M.  Roberts 
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Valuation  of  Gas  Coal. 


Chemical  News, 
May  20,  1870. 


Explosion  of  Fulminating  Gold. — W.  A.  Street. 

Nickel  Linnaeite. — A.  R.  Roessler. 

The  last  three  papers  have  already  been  communicated  to  our 
columns  through  the  courtesy  of  Prof.  Morton,  the  editor  of  the  Journal 
of  the  Franklin  Institute. 

Electrical  Measurements. — Dr.  Gould.— This  paper  is  the  first 
instalment  of  an  excellent  abstract  from  a  paper  on  this  subjedt  pub¬ 
lished  originally  in  the  “  Smithsonian  Contributions  to  Knowledge.” 
The  paper  is  too  lengthy  for  useful  abstraction,  and  illustrated  with 
woodcuts.  The  experiments  made  relate  to  the  Atlantic  telegraph 
cables  of  1865  and  1866. 

Observations  on  the  Planet  Jupiter. — Dr.  A.  M.  Mayer. — With  a 
beautiful  photo-lithographic  coloured  print  of  that  planet,  as  seen  on 
January  5  last,  at  Lehigh,  Pennsylvania,  U.S. 


Revue  Hebdomadaire  de  Chimie,  April  28,  1S70. 

Melting  and  Sublimation  Temperatures  of  some  Poisonous 
Substances. — W.  Guy. — We  cannot  reproduce  all  the  figures  here 
quoted,  but  the  arrangement  is  excellent,  and  is  as  follows: — (1)  Sub¬ 
limates  formed  without  any  previous  change  of  state  of  aggregation, 
and  giving  white  vapours  ;  under  this  head  are  brought  bichloride  of 
mercury,  calomel,  arsenious  acid,  and  cantharidine.  (2)  Sublimates 
after  previous  fusion,  and  without  leaving  any  residue — viz.,  oxalic 
acid.  (3)  Sublimate  after  previous  fusion,  leaving  a  carbonaceous 
residue — morphine  and  strychnine.  (4)  Fusion,  change  of  colour,  sub¬ 
limation,  deposition  of  carbonaceous  residue,  aconitine,  atropine,  del- 
phine,  veratrine,  brucine,  digitaline,  picrotoxine,  solanine.  (5)  De¬ 
crepitation  ;  slow  and  partial  sublimation  ;  tartar  emetic. 

Elementary  Organic  Analysis  of  Wood  to  be  used  as  Fire- 
Wood,  after  having  been  Exposed  to  Wind  and  Weather  for 
more  than  a  Year. — Ch.  Mene. — The  author  records,  in  tabulated 
form,  exhibiting  in  percentages  the  following  particulars: — Water, 
carbon,  hydrogen,  oxygen,  nitrogen,  and  ash  for  ten  different  kinds  of 
woods. 

Analysis  of  some  Residues  of  the  Operations  of  Malting  and 
Brewing. — MM.  Nivoit  and  Lefrange. — The  authors  exhibit,  in  tabu¬ 
lated  form  and  in  percentages,  the  analysis  of  the  offal  of  malting — 
viz.,  the  rootlets  and  plumules  of  the  barley,  the  exhausted  barley, 
dregs,  after  the  infusion,  and  the  exhausted  hops — giving  for  each 
the  full  analysis  of  the  ash  therein  contained,  and  making  some 
useful  suggestions  as  to  the  use  which  can  be  made  of  these 
materials. 

Some  Applications  of  Sympathetic  Inks. — M.  Mendis. 

Bibliography. 

This  number  ends  with  the  review  of  “  Elements  de  Chimie  Mine- 
rale  ou  Synthetique,”  par  Dr.  Sacc,  at  Neufchatel.  This  book,  pub¬ 
lished  by  Lacroix,  at  Paris,  is  very  highly  spoken  of  as  a  most  excellent 
text-book  for  beginners.  The  work  is  especially  recommended  for 
medical  and  pharmaceutical  students,  engineers,  and  others,  who, 
though  not  desirous  of  becoming  professional  chemists,  want  a  certain 
amount  of  information  therein. 


Les  Mondes,  May  12,  1870. 

Submarine  Forest. — Dr.  Quenault. — The  author  states  that  he  has 
discovered,  near  Haute\ille-sur-Mer,  close  to  a  rock  (in  the  Atlantic 
Ocean,  and  near  the  French  shore),  known  as  Lc  Manlieu,  a  layer  of 
peaty  material,  wherein  are  imbedded  trunks  of  trees,  yet  held  by  their 
roots.  Although  at  a  depth  of  12  metres  under  water,  the  oak  is  in 
perfedt  state  of  preservation,  but  all  other  kinds  of  wood  have  become 
soft  and  spongy.  The  author  supposes  that  this  forest  was  submerged 
in  the  8th  century. 

Sugar  Manufacturing  Industry  in  France. — From  a  brief  note  on 
this  subjedt,  it  appears  that  no  less  than  eighty-nine  new  beet-root  sugar 
works  are  in  course  of  construction,  while  the  acreage  of  land  for  the 
purpose  of  cultivating  beet-root  this  season  is  larger  than  it  has  ever 

been. 

Saccharate  of  Hydrocarbonate  of  Lime. — Dr.  Felz. — This 
author  states  that,  having  thoroughly  investigated  this  subject,  he  has 
found  that  there  does  really  exist  a  peculiar  compound  of  sugar  and 
a  specific  hydrocarbonate  of  lime  (Ca0,C02,5PI0),  but  that  this  com¬ 
pound  is  of  a  very  ephemeral  existence,  since  even  a  slight  exposure 
to  atmospheric  air  causes  its  decomposition,  by  the  presence  therein 
of  carbonic  acid.  The  utility  of  this  compound  in  sugar  refining  is, 
however,  very  doubtful,  since  the  author  found  that,  unless  very  great 
care  and  skill  are  applied,  large  quantities  of  sugar  may  be  lost. 

Improved  Holtz’s  Machine. — Rev.  Father  Secchi,  S.J. — The 
eminent  author  states,  in  a  letter  addressed  to  the  editor  of  Lcs  Mondes , 
that  Father  Provenzali  has  greatly  improved  the  instrument  alluded 
to,  and  describes  at  some  length,  the  effeCt  of  these  alterations. 

Steam-Engine  for  Domestic  Use. — M.  Fontaine. — The  author 
describes  at  length,  and  illustrates  with  several  woodcuts,  this  very 
useful  contrivance.  The  makers  are  MM.  Mignon  and  Rouart,  Rue 
Oberkampf,  149  and  151,  Paris.  According  to  the  description  given, 
and  the  testimony  of  no  less,  already,  than  100  owners  of  these  engines, 
they  are  the  most  perfect  hitherto  brought  out.  It  is  stated,  inci¬ 
dentally,  that,  with  a  consumption  of  700  litres  of  coal-gas  per  hour, 
used  as  fuel  (which  is  equal  to  600  grms.  of  coal),  i-ioth  adtual  horse 
power  is  readily  obtained.  This  result,  the  editor  of  the  paper  states, 
is  very  satisfactory  indeed,  considering  the  very  small  toy-like  size  of 
these  engines. 


NOTES  AND  QUERIES. 


.  Indigo-Carmine. — Can  any  of  your  readers  give  me  any  informa¬ 
tion  about  the  making  of  indigo-carmine? — J.  D.  S. 

Lead  Chromate. — Can  any  one  assist  me  in  the  following  diffi¬ 
culty  : — I  am  desirous  of  preparing  some  lemon-coloured  lead  chromate 
— that  is  to  say,  the  lead  chromate  as  light  in  colour  as  possible.  I  have 
followed  the  directions  given  in  books,  by  using  dilute  solutions  of  a  neu¬ 
tral  lead-salt  and  potassium  chromate,  taking  care,  also,  to  have  the 
lead-salt  slightly  in  excess.  The  precipitate  falls  of  the  desired  colour  on 
the  first  reaction  ;  but,  after  washing  by  decantation  for  a  few  times, 
from  day  to  day,  it  gradually  becomes  darker  and  darker  in  colour, 
until  the  orange  chromate  seems  produced.— Cocourman. 

Valuation  of  Gas  Coal.— (Reply  to  “  P.  IL”) — Take  100  grains  of 
the  coal,  in  small  lumps,  so  that  they  may  be  readily  introduced  into 
a  rather  wide  combustion-tube.  This,  at  its  open  end,  is  (after  the  coal 
has  been  put  in)  drawn  out,  so  as  to  form  a  narrow  tube,  which  is  to 
be  bent  at  right  angles ;  this  narrower  open  end  is  to  be  placed  in  a 
wider  glass  tube,  fitted  tight  into  a  cork  fastened  in  the  neck  of  a  some¬ 
what  wide-mouthed  bottle  serving  as  tar  vessel  (hydraulic  main  of  the 
gas-works).  The  cork  alluded  to  is  perforated  with  another  opening, 
wherein  is  fixed  a  glass  tube  bent  at  right  angles  for  conveying  the 
gas,  first  through  a  chloride  of  calcium  tube,  next  through  a  Liebig’s 
potash-bulb,  containing  a  solution  of  caustic  potassa,  wherein 
oxide  of  lead  is  dissolved.  Next  follows  another  tube,  partly  filled  with 
dry  caustic  potassa,  and  partly  with  chloride  of  calcium;  from  this 
last  tube,  a  gas  delivery-tube  leads  to  a  graduated  glass  jar  standing 
over  a  pneumatic  trough,  and  adting  as  gas-holder.  Before  the 
ignition  of  the  glass  combustion-tube  containing  the  coal  is  pro¬ 
ceeded  with,  all  the  portions  of  the  apparatus  are  carefully  weighed, 
and  next  joined  by  means  of  india-rubber  tubing.  After  the  combus¬ 
tion  is  finished,  which  should  be  carefully  conducted,  so  as  to  prevent 
the  bursting,  or  blowing-out  of  the  tube,  the  different  pieces  of  the 
apparatus  are  disconnected  and  weighed  again.  You  thus  get  the 
quantity  of  tar,  ammoniacal  water,  carbonic  acid,  and  sulphuretted 
hydrogen  (as  sulphide  of  lead) ;  and  you  measure  the  gas  by  immersing 
the  jar  in  water,  causing  it  to  be  at  the  same  level  inside  and  out. 
Empty  the  Liebig’s  bulbs  into  a  beaker-glass,  and  separate  the  sulphide 
of  lead  by  filtration  ;  wash  carefully,  and  dry  at  ioor  (of  course  you 
require  for  this  either  a  previously  dried  and  weighed  filter  or  a  counter¬ 
poise  filter),  from  the  sulphide  of  lead  you  calculate  the  sulphuretted 
hydrogen.  This  process,  devised  by  the  late  Dr.  T.  Richardson,  of 
Nevvcastle-on-Tyne,  was  found  by  him  (by  a  lengthy  and  extensive 
practice)  to  yield  very  reliable  results,  so  as  to  be  suitable  for  stating 
what  quantity  of  gas  a  ton  of  coal  thus  analysed  would  yield.  The 
combustion-tube  has  to  be  weighed  with  the  coal  after  it  has  been 
drawn  out  at  its  open  end,  and  with  the  coke  after  the  end  of  the  com¬ 
bustion  when  it  is  again  cold ;  and  for  that  reason  care  is  required 
in  managing  it. 


MEETINGS  FOR  THE  WEEK. 


Monday,  23rd. — London  Institution,  4. 

-  Geographical,  8.30. 

Tuesday,  24th.- — Institution  of  Civil  Engineers,  8. 

-  Ethnological,  4.  Anniversary  meeting. 

- =  Royal  Institution,  3.  Prof.  Seeley,  “  On  History.” 

Wednesday,  25'ch. — Society  of  Arts,  8. 

-  Geological,  8. 

Thursday,  26th. — Royal  Institution,  3.  Prof.  Tyndall,  “  On  Elec¬ 
tricity.” 

-  Zoological,  8.30. 

- -  Philosophical  Club,  6. 

-  London  Institution,  7.30. 

Friday,  27th.— Quckett  Microscopical  Club,  8. 

-  Royal  Institution,  8.  Principal  Dawson,  “  On  Primi¬ 
tive  Vegetation.” 

Saturday,  28th. — Royal  Institution,  3.  Prof.  Grant,  “  Astronomy  of 
Comets.” 

- ■  Quekett  Microscopical  Club.  Excursion  to  Chisel- 

hurst.  To  Meet  at  Charing  Cross  Station,  at  2 

o’clock. 


TO  CORRESPONDENTS. 


J.  S.  Norie,  Sydney. — Received. 

Thomas  Rowan. — As  a  rule,  we  would  prefer  not  to  insert  letters  in 
these  columns  which  refer  to  advertisements. 

J.  W.  Slater. — M.  Coez’s  process  for  the  preparation  of  extracts 
from  dye-stuffs  will  be  found  in  the  Bulletin  de  la  Socirte  d’Encourage- 
ment  pour  ITndustrie  Nationale  for  1867,  2e  serie,  t.  xv.,  p.  745. 

John  Hughes. — Consult  either  “  The  Nature  and  Properties  of  the 
Sugar-Cane,  with  Practical  Diredtions  for  Cultivation  and  Manufac¬ 
ture  of  Produdts,”  published  by  Smith,  Elder,  and  Co.  ;  or,  “  The 
Sugar  Planters’  Manual,”  by  Dr.  Evans  (2  vols.),  published  by  Long¬ 
mans. 

BOOKS  RECEIVED. 

Science  for  the  the  People.  By  Thomas  Twining,  V.P.S. A.  London: 
C.  Goodman,  407,  Strand. 

Ledture  Notes  for  Chemical  Students.  By  Edward  Frankland,  F.R.S. 
Vol.  1.  Inorganic  Chemistry.  (Second  edition.)  London:  John 
Van  Voorst,  Paternoster  Row. 
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(Concluded  from  p.  223.) 


Very  many  thousand  ounces  (upwards  of  200,000  ounces) 
have  now  been  refined  by  this  process  ;  and  the  mode  of 
opeiation  which  has,  in  practice,  been  found  the  most 
advantageous  has  been  as  follows  : — 

The  French  crucibles  (say,  size  17  or  18),  duly  prepared 
with  borax,  having  been  placed  in  the  cold  furnace,  and 
slowly  and  carefully  heated  to  dull  redness,  the  gold 
(from  600  to  700  ounces  to  each  crucible)  is  introduced, 
and  the  fire  urged  until  the  metal  is  melted,  the  necessary 
generation  of  chlorine  having  meantime  been  commenced 
by  the  introduction  of  a  little  hydrochloric  acid,  poured 
down  the  safety-tube,  into  the  generators. 

In  order  to  fit  the  pots,  and  avoid  the  risk  of  splitting 
them  by  the  wedging  of  the  ingots  at  their  contracted 
bottom,  the  gold  for  refining  is  cast  in  moulds  of  a 
peculiar  form.  Two  inches  from  one  end,  the  sides  and 
bottom  of  the  iron  ingot-moulds  converge  so  as  to  produce 
a  slipper-shaped  ingot,  two  of  which,  placed  face  to  face, 
fit  conveniently  into  the  pot. 

As  soon  as  the  gold  is  melted,  from  2  to  3  ounces  of  borax 
in  a  state  of  fusion  are  poured  upon  its  surface.  If  the 
borax  is  added  sooner,  it  acts  too  much  on  the  lower  part 
of  the  pot;  and,  if  thrown  in  cold,  is  apt  to  chill  the  gold. 
The  clay  pipe  which  is  to  convey  the  chlorine  to  the 
bottom  of  the  melted  gold  is  now  introduced.  (It  is 
necessary  to  carefully  heat  the  lower  portion  of  this  pipe 
for  some  ten  minutes  before  introducing  it  into  the  molten 
gold,  or  it  is  apt  to  split).  At  the  moment  of  its  entering 
the  melted  gold,  the  serew  compression-clamp  is  slightly 
loosened,  so  as  to  allow  a  small  quantity  of  gas  to  pass 
through  it,  and  thus  prevent  any  metal  rising  and  setting 
in  the  pipe,  which  is  then  gradually  lowered  to  the 
bottom  of  the  molten  gold,  where  it  is  kept  by  means  of 
a  few  small  weights  attached  to  the  top.  The  compres¬ 
sion-tap  is  now  quite  relaxed,  and  the  gas  is  heard 
bubbling  up  through  the  melted  metal,  which  it  does 
quietly  and  without  projection  of  globules  from  the  pot. 

Sufficient  hydrochloric  acid  must  be  added  to  the  gene¬ 
rators,  from  time  to  time,  to  keep  up  a  rapid  evolution  of 
chlorine.  A  rough  general  rule  is  to  allow  1  imperial 
quart  of  acid  of  1*15  sp.  gr.  to  every  10  ozs.  of  silver  in 
the  alloy  operated  on. 

The  column  of  liquid  in  the  safety-tube,  adding,  as  it 
does,  like  a  barometer,  affords  a  ready  means  of  knowing 
the  pressure  in  the  generator,  and  ef  judging  of  the  rate 
of  production  of  the  gas,  as  well  as  at  once  showing, 
by  its  fall,  if  anything  irregular  has  occurred — such  as  a 
leak  or  a  crack  of  the  chlorine  pipe  or  pot.  From  16  to 
18  inches  in  the  safety-tube  correspond  to  and  balance 
it  inch  of  gold  in  the  refining-crucible.  When  the  chlorine 
js  first  introduced  into  the  melted  gold,  a  quantity  of 
{fumes  are  seen  to  pass  up  from  the  holes  in  the  crucible- 
fid  :  these  are  not  chloride  of  silver,  but  the  volatile 
Chlorides  of  some  of  the  baser  metals,  and  they  are 
especially  dense  when  much  lead  is  present  in  the  alloy 
under  treatment,  forming  a  white  deposit  on  any  cold 
substance  presented  to  them.  After  a  time,  longer  or 
shorter,  according  to  the  impurities  in  the  gold,  these 
fumes  cease.  So  long  as  any  decided  quantity  of  silver 


is  present  in  the  molten  gold,  the  whole,  or  nearly  the 
whole,  of  the  chlorine  is  absorbed,  little,  if  any,  appearing 
to  escape,  and  to  be  thus  wasted  ;  and  it  is  found  that  the 
better  the  supply  of  chlorine  the  quicker  is  the  operation. 

It  is  a  curious  circumstance  that,  though,  in  toughening 
with  corrosive  sublimate,  this  substance  is  only  thrown 
on  the  surface  of  the  melted  gold,  yet  the  whole  mass  is 
toughened  by  its  action.  It  seems  essential,  in  using 
chlorine,  that  the  gas  should  pass  to  the  very  bottom  to 
effect  a  complete  refinage. 

As  soon  as  the  operation  is  nearly  over,  fumes  of  a 
darker  colour  than  those  observed  at  the  commencement 
make  their  appearance  ;  and  the  end  of  the  refinage  is 
indicated  by  a  peculiar  flame  or  luminous  vapour  of  a 
brownish  yellow  colour  (occasioned  by  the  free  and  now 
waste  chlorine  escaping),  which  can  be  seen  on  removing 
a  small  plug  which  fits  into  a  hole  in  the  lid  of  the  pot. 
This,  however,  of  itself,  is  not  a  sufficient  indication  :  the 
process  is  not  complete  until  this  flame  imparts  to  a  piece 
of  white  tobacco-pipe,  or  similar  substance,  when  held  in 
it  for  a  moment,  a  peculiar  reddish  or  browish  yellow 
stain  ;  so  long  as  it  gives  any  other  colour,  the  refinage  is 
unfinished. 

When  these  appearances  are  observed  (usually  for  gold 
containing  about  10  per  cent  of  silver  in  about  an  hour 
and  a  half  from  the  introduction  of  the  chlorine),  the  gas 
is  shut  off,  and  the  pots  removed  from  the  fire,  the  white 
crucible  lifted  out  of  the  black  one,  and,  together  with  its 
contents,  allowed  to  stand  seven  minutes,  until  the  gold 
becomes  cool  enough  to  set  or  solidify.  The  chloride  of 
silver,  which  remains  liquid  much  longer,  is  then  poured 
off  into  iron  moulds.  The  crucible  is  then  inverted  on  an 
iron  table,  when  the  still  red-hot  gold  falls  out  in  the 
shape  of  a  cone  ;  this  is  slightly  scraped,  and  then  thrown, 
hissing,  into  a  concentrated  solution  of  common  salt,  to 
free  it  from  any  adherent  chloride  of  silver. 

An  alloy  containing  originally  8g  per  cent  of  gold, 
10  per  cent  of  silver,  and  1  per  cent  of  base  metals,  will 
yield,  on  an  average,  a  cake  of  chloride  weighing,  with  a 
little  adherent  borax,  16  ozs.  for  every  100  ozs.  operated 
on. 

It  is  necessary  very  carefully  to  dry  and  heat  the  moulds 
into  which  the  chloride  of  silver  is  poured,  as  the  slightest 
moisture  causes  the  latter  to  be  violently  dispersed  while 
red  hot,  to  the  great  risk  of  the  bystanders.  With  ordinary 
care,  this  will  never  happen  ;  but  attention  is  called  to  the 
point,  as  a  very  deliquescent  chloride  of  iron  is  apt  to  form 
on  the  moulds. 

The  gold  is  now  fine,  and  simply  requires  re-melting 
into  ingots. 

As  before  stated,  it  is  found  that  all  these  operations 
can  readily  be  performed,  and  about  2000  ozs.  refined  per 
day  in  three  common  melting-furnaces,  between  g  a.m. 
and  2  p.m.  g8  per  cent  of  the  gold  originally  contained 
in  the  alloy  operated  on  is  then  ready  for  delivery. 

The  other  2  per  cent  remains  with  the  chloride  of 
silver,  partially  in  the  metallic  state,  and  partly  in  a  state 
of  combination  with  chlorine,  and  probably  silver. 

To  free  the  chloride  of  silver  from  this  combined  gold 
(that  mechanically  mixed  being  eliminated  at  the  same 
time),  it  is  melted  in  a  boraxed  white  pot,  with  the  addition 
of  from  8  to  10  per  cent  of  metallic  silver,  rolled  to  about 
£  inch  thickness.  The  chloride  of  gold  is,  by  this  means, 
reduced  at  the  expense  of  the  metallic  silver,  chloride  of 
silver  being  formed  ;  while  the  liberated  gold  sinks,  and 
melts  into  a  button  at  the  bottom  of  the  pot.  As  soon  as 
the  whole  is  thoroughly  melted,  the  pot  is  removed  from 
the  furnace,  and  allowed  to  stand  about  ten  minutes;  and 
the  still  liquid  chloride  of  silver  is  then  poured  into  large 
iron  moulds,  so  as  to  form  slabs  of  a  convenient  thickness 
for  the  next  operation,  that  is,  its  reduction  to  the  metallic 
state. 

After  the  fusion  of  the  chlorides,  a  small  quantity  of  a 
curious  spongiform  substance  adheres  to  the  sides  of  the 
crucible  used,  probably  consisting  of  subchloride  of  silver; 
but,  since  it  always  contains  a  little  gold,  care  has  to  be 
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taken  in  pouring  off  the  fluid  chlorides,  to  prevent  this 
auriferous  sponge  from  falling  out  and  mixing  with 
them. 

The  fusion  of  the  chlorides  with  metallic  silver  does 
not  remove  every  trace  of  gold ;  but,  with  proper  care, 
the  amount  remaining  in  the  silver  produced  need  not 
exceed  3  parts  in  10,000,  or  about  2  grains  of  gold  in  every 
pound  (troy)  of  silver — a  quantity  too  small  to  pay  for 
further  extraction  in  this  colony. 

The  slabs  of  chloride  of  silver  are  reduced,  without 
difficulty,  by  plates  of  wrought-iron  or  zinc,  in  the  usual 
way;  but  my  friend  and  colleague,  Dr.  Leibius,  has  con¬ 
trived  a  very  excellent  apparatus  for  this  purpose. 

The  Manager  of  the  Bank  of  New  South  Wales  has 
kindly  allowed  me  the  use  of  500  ozs.  of  Queensland  gold 
to  illustrate  this  paper.  This  quantity  was  divided  into 
two  nearly-equal  parts  :  one  portion,  weighing  248  ozs., 
was  left  in  its  original  unrefined  condition,  as  seen  in  the 
ingot  on  the  table;  the  other  portion,  weighing  252  ozs., 
was  refined  in  the  manner  described  above,  and  the  re¬ 
sulting  bar  of  fine  gold,  assaying  995,  is  placed  by  the 
unrefined  ingot  for  comparison,  and  the  silver  extracted, 
weighing  38-8  ozs.  and  assaying  991*1,  lies  beside  it. 

Besides  the  separation  and  recovery  of  the  silver  as 
above  described,  another  useful  end  is  gained  by  this 
process. 

A  very  large  proportion  of  the  gold  of  Australia  (more 
especially  that  obtained  by  amalgamation  from  our  quartz- 
veins)  is  more  or  less  brittle — an  effeCt  generally  due  to 
the  presence  of  small  quantities  of  lead  or  antimony, 
rendering  the  bullion  quite  unfit  for  coinage  or  manufacture 
until  it  has  undergone  some  process  to  render  it  tough. 

The  methods  usually  employed  for  this  purpose  are 
either  fusion  with  nitre  and  borax,  melting  with  oxide  of 
copper,  or  the  addition  of  corrosive  sublimate  (bichloride 
of  mercury)  to  the  melted  gold.  The  two  former  of  these 
plans  are  troublesome,  from  the  corrosive  aClion  they 
exert  on  the  crucibles  ;  and  the  last  (namely,  the  employ¬ 
ment  of  corrosive  sublimate,  which  is  that  usually 
adopted)  is  most  objectionable,  from  the  dense  and  highly 
injurious  fumes  evolved. 

In  Victoria,  this  is  regarded  as  so  serious  a  matter,  in  a 
public  and  sanitary  point  of  view,  as  to  have  induced  the 
Municipal  Council  of  Melbourne  to  institute  an  action  at 
law  against  the  Union  Bank,  to  compel  them  to  abate  the 
nuisance  thus  created  by  their  gold-melting  establishment. 
The  passage  of  chlorine-gas  through  the  melted  gold  is 
found  to  effeCt  the  complete  toughening  of  the  metal  by 
the  elimination,  as  volatile  chlorides,  of  the  materials 
which  render  it  brittle,  while  the  evolution  of  the  dele¬ 
terious  mercurial  fumes  is  avoided. 

In  the  metallurgic  treatment  of  the  precious  metals, 
some  loss  is  always  sustained ;  but  that  incurred  in  the 
process  here  described  is  not  found  to  be  excessive. 

The  average  loss  of  gold  in  operating  hitherto  has  been 
found  to  amount  to  19  parts  in  every  100,000  of  alloy 
treated,  which  is  considerably  less  than  would  be  met 
with  in  toughening  an  equal  amount  of  gold  with  corrosive 
sublimate  in  the  ordinary  manner. 

The  loss  of  silver  has  amounted  to  240  parts  in  every 
100,000  of  alloy  operated  on  (containing,  originally,  say 
10  per  cent  of  silver). 

There  is  no  doubt  that  a  considerable  portion  of  both 
these  losses  would  be  recovered  on  further  treating  the 
pots  and  ashes  remaining  after  the  operation  ;  and  it  is 
found  that,  as  manipulatory  skill  is  acquired,  the  propor¬ 
tional  loss  of  silver  appears  to  be  decreasing. 

In  refining,  on  the  large  scale,  gold  containing  10  per 
cent  of  silver,  the  cost  of  the  operation  in  Sydney,  in¬ 
cluding  labour  and  the  above  losses  of  gold  and  silver, 
but  exclusive  of  rent  of  premises  and  superintendence,  is 
about  five  farthings  per  ounce,  but  varying  with  the 
quantity  of  silver  present  in  the  alloy  operated  on. 

In  England,  where  hydrochloric  acid  is  a  waste  product 
of  the  alkali-works,  and  all  apparatus  is  cheaper,  the  cost 
of  refining  by  this  method  would  be  proportionally  less. 


The  fineness  of  the  gold  produced  by  this  process  varies 
from  991  to  997  in  1000  parts,  the  average,  as  found  on 
a  refinage  of  many  thousand  ounces,  being  993'5,  or 
23  carats,  3$  grains.  The  remaining  6|  thousandths  are 
silver;  and  this  compares  favourably  with  any  of  the 
previously  known  practical  processes,  none  of  which  leave 
less  silver  than  this  in  the  resulting  fine  gold. 

If  the  refined  gold  be  subjected  to  a  r^-refinage  by  chlo¬ 
rine,  the  amount  of  silver  left  in  it  can  be  reduced  to  0*2 
per  cent,  just  as  in  the  refinage  by  the  ordinary  sulphuric 
acid  process  the  same  result  can  be  obtained  by  subjecting 
the  refined  gold  to  a  further  refinage  with  bisulphate  of 
potash.  For  practical  working,  however,  this  would  pro¬ 
bably  never  be  attempted. 

The  silver  resulting  from  this  method  of  refining  is 
tough,  but  its  quality  varies  somewhat  according  to  the 
gold  originally  operated  on  :  if  the  alloy  treated  contains 
much  copper,  the  greater  part  of  this  remains  with  the 
resulting  silver,  but  the  other  metals  are  nearly  all  elimi¬ 
nated. 

The  fineness  of  the  silver  hitherto  obtained  has  varied 
from  918-2  to  g92'o  in  1000  parts,  the  average  being  965  6. 

Analysis  of  the  silver  resulting  from  the  refinage  of 
gold  known  originally  to  have  contained,  amongst  the 
base  metals  in  the  alloy,  copper,  lead,  antimony,  arsenic, 
and  iron,  gave  the  following  results : — 

Silver  .  972-3 

Copper .  25-0 

Gold  .  . .  . .  2'7 

Zinc  and  iron  . traces 

IOOO'O 

A  very  extended  series  of  experiments  have  been  made 
at  the  Sydney  Branch  of  the  Royal  Mint  to  test  the  value 
of  this  process  ;  and  the  result  has  been  (as  mentioned  by 
the  Hon.  the  Colonial  Treasurer,  in  his  speech  on  the 
Budget,  OCt.  14th,  1869)  that  “  aCtive  steps  are  now  being 
taken  to  bring  the  system  into  operation  ”  in  that  establish¬ 
ment. 

I  have  already,  in  the  paper  read  before  the  Chemical 
Society,  acknowledged  the  obligation  I  feel  under  to  my 
brother  officers,  Mr.  Robert  Hunt  and  Dr.  Leibius,  for 
their  kind  help  and  encouragement  in  perfecting  this 
process  of  refining;  but  my  especial  thanks  are  also  due 
to  Professor  Smith,  of  the  Sydney  University,  who,  in  the 
kindest  manner,  placed  his  laboratory  at  my  disposal,  to 
assist  me  in  this  matter,  and  also  to  Dr.  Thomson  and 
Mr.  Edward  Hill,  for  their  valuable  and  friendly  help. 


ON  THE  SULPHO -ACIDS  OF  BENZOL. 

By  A.  ROSS  GARRICK, 

Balyett,  Stranraer,  Scotland. 

Benzol  furnishes  a  large  number  of  substitution  products, 
some  of  which  have  already  been  subjected  to  exaCt  in¬ 
vestigation,  whereas  still  many  remain  comparatively  un¬ 
studied,  or,  at  most,  but  superficially  ;  of  these  latter,  the 
sulpho-acids  form  one  series.  A  few  members  have  been 
prepared  and  partially  examined,  but  their  connection  with 
each  other,  and  with  corresponding  derivatives  of  benzol, 
is  as  yet  entirely  uninvestigated. 

Standing  first  in  order  of  this  series  is  sulphobenzolic 
acid,  C6PI5SO3H,  first  prepared  by  Mitscherlich,  in  1834 
(P°gg-  Ann.,  vol.  xxxi.,  pp.  283  and  634).  It  is  most 
readily  prepared  by  bringing  together  benzol  with  sulphu¬ 
ric  acid,  accelerating  the  aCtion  by  gentle  warming  on  the 
water-bath.  The  crude  acid  is  then  neutralised  with  lead 
carbonate,  and  by  decomposing  the  lead-salt  with  hydro- 
sulphuric  acid,  and  evaporating,  the  free  acid  is  obtained. 
It  is  crystalline,  and  forms  small  white  four-sided  plates, 
very  deliquescent  and  readily  soluble  in  water  and  alcohol. 
The  crystallised  acid  has,  according  to  Otto  a,nd  Ostrop, 
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the  formula  CgH5S03H  +  i^H20.  It  is  very  stable,  and 
can  be  boiled  with  water,  with  the  alkalies,  and  with  most 
acids,  without  decomposing.  It  is  monobasic,  and  forms 
a  series  of  neutral  salts  which  are  mostly  well  crystalline, 
all  soluble  in  water,  and  most  of  them  in  alcohol. 

In  the  year  1857,  Hofmann  and  Buckton  (Ann.  Chcm. 
Phann.,  vol.  c.,  pp.  157 — 161)  prepared  disulphobenzolic 
acid  from  the  above  acid,  by  the  simple  assimilation  of 
the  elements  of  sulphuric  acid.  They  first  prepared  sul- 
phobenzolic  acid,  by  treating  benzol  with  sulphuric  acid, 
and  afterwards  decomposing  the  lead  or  copper  salt  with 
hydrosulphuric  acid.  They  then  evaporated  the  sulpho- 
benzolic  acid  so  prepared  on  the  sand-bath,  until  the 
evolution  of  white  fumes  proved  that  the  greater  part  of 
the  water  had  been  volatilised.  It  was  found  by  them 
advisable  to  heat  the  solution  until  a  slight  brown  coloura¬ 
tion  appeared.  The  acid  was  then  introduced  into  a  dry 
retort,  together  with  an  equal  volume  of  strong  Nordhausen 
sulphuric  acid,  and  the  whole  maintained  at  the  boiling- 
point  for  two  hours.  The  liquid  was  then  reduced,  by 
evaporation,  nearly  to  the  original  bulk  of  the  sulpho- 
benzolic  acid  employed.  The  new  acid  is  described  by 
them  as  being,  at  this  stage,  of  a  dark  brown  colour,  which 
cannot  be  removed  by  boiling  with  charcoal.  Treatment, 
however,  with  an  excess  of  oxide  of  lead,  and  decom¬ 
position  of  the  filtrate  by  hydrosulphuric  acid,  furnished 
them  with  a  liquid  which  was  perfectly  colourless. 

The  acid  was  characterised  by  them  merely  by  the 
preparation  and  analysis  of  the  barium-salt. 

The  foregoing  research  of  Hofmann  and  Buckton  proves 
the  existence  of  a  bibasic  acid,  containing  two  atoms  of 
sulphur,  and  which,  irrespective  of  any  special  view  re¬ 
garding  its  molecular  arrangement,  may  be  regarded  as 
formed  by  the  association  of  a  hydrocarbon  (corresponding 
to  marsh  gas),  with  two  molecules  of  anhydrous  sulphuric 
acid. 

C6H62S03  =  C6H+(|°3H 

Hofmann  and  Buckton  conclude,  as  the  general  result 
of  their  investigation  of  the  sulpho-acids,  that  all  organic 
molecules,  particularly  in  the  nascent  state,  appear  to  be 
capable  of  assimilating  the  elements  of  one  or  two  mole¬ 
cules  of  sulphuric  anhydride. 

The  formation  of  the  two  groups  of  acids  which  are 
thus  produced  presents  a  great  analogy  with  the  production 
of  the  nitro-substitutes  generated  under  the  influence  of 
nitric  acid.  All  these  compounds  are  generated  with  the 
elimination  of  water.  In  the  aCtion  of  nitric  acid  and 
sulphuric  acid  upon  benzol,  for  instance,  we  have — 

CcII6  +  HNO3  =  C6H4N02  -f  H20. 

Nitrobenzol. 

CGH6  -fi  2IINO3  =-.  C6H4N204-f  2H20. 

v  ^ 

X 

Dinitrobenzol. 

C6H6  +  H2S04  =  C6H5S03H-fH20. 

Sulphobenzolic  acid. 

C6H6  +  2H2S04  =  C6H5S206H2  +  2H20. 

Disulphobenzolic  acid. 

The  aCtion  of  nitric  acid  upon  organic  bodies  is  by  no 
means  limited  to  the  production  of  the  nitro-compounds 
corresponding  to  nitrobenzol  and  dinitrobenzol  ;  fre¬ 
quently  additional  substitutes  are  formed  with  elimina¬ 
tion  of  various  molecules  of  water.  Hitherto,  however, 
no  substances  have  been  observed  in  which  the  assimila¬ 
tion  of  sulphuric  acid  has  gone  farther  than  in  the  disulpho- 
acids. 

In  1857,  Couper  succeeded  in  preparing  sulphobrom- 
benzolic  acid  (Ann.  Chem.  Pharm.,  cvi.,  226).  He  first 
prepared  brom-benzol  ;  and,  by  bringing  it  together  with 
sulphuric  acid,  and  allowing  the  mixture  to  stand,  he 
obtained  crystals  of  sulphobrom-benzolic  acid.  The  acid 
he  describes  as  being  very  deliquescent.  By  the  addition 


of  ammonia  to  a  solution  of  the  acid,  he  prepared  an 
ammonium-salt  of  difficult  solubility. 

These  three  are  the  principal  sulpho-acids  of  benzol 
known  at  present.  Of  each  of  the  two  latter,  according 
to  the  theory  of  Kekule,  three  isomeric  varieties  can  exist 
in  which  the  substituting  radicals  would  have  the  positions 
corresponding  to  the  methyl  molecules  in  the  three  known 
varieties  of  xylol  or  dimethyl-benzol. 

With  the  disulphobenzolic  acid,  no  attempt  was  made 
to  prepare  an  isomeric  variety.  With  the  sulphobrom- 
benzolic  acid,  the  experiment  was  tried,  which  proved 
successful — an  acid  of  the  same  composition  being 
produced,  which  differs  from  the  sulphobrom-benzolic 
acid  of  Couper  very  markedly  in  a  number  of  character¬ 
istics. 

With  the  study  of  these  acids,  I  have  connected  the 
farther  objeCt  of  determining  which  of  the  varieties  of  the 
diatomic  phenols  (hydroquinone,  pyrocatechin,  resorcin) 
result  from  these  acids  by  applying  the  method  of  Kekule, 
Wiirtz,  and  Dusart  for  the  preparation  of  the  phenols  from 
the  sulpho-acids. 


Disulphobenzolic  acid , 


p  TT  (  SO3H 
C6H4 I g03H 


Disulphobenzolic  acid  is  readily  prepared  by  the  method 
of  Hofmann  and  Buckton  (Ann.  Chem.  Pharm.,  vol.  c., 
pp.  157,  161).  For  this  purpose,  sulphobenzolic  acid  is 
first  prepared  by  bringing  together  sulphuric  acid  and  ben¬ 
zol  in  equal  volumes,  accelerating  the  aCtion  by  gently 
warming.  The  lead-salt  is  then  prepared  by  neutralising 
a  solution  of  the  acid  with  lead  carbonate,  evaporating, 
and  crystallising.  The  salt  is  then  decomposed  with 
hydrosulphuric  acid,  and,  on  evaporating  the  solution, 
the  free  acid  is  obtained.  The  acid,  after  being  freed  from 
water  by  allowing  it  to  stand  for  some  time  over  sulphuric 
acid,  is  then  introduced  into  a  flask  with  an  equal  volume 
of  Nordhausen  sulphuric  acid,  and  the  whole  maintained 
at  the  boiling-point  for  two  hours.  The  liquid,  which  was 
very  dark  in  colour,  was  then  dissolved  in  water,  neutral¬ 
ised  with  lead  carbonate,  and  evaporated.  .  The  solution 
was  then  decomposed  with  hydrosulphuric  acid,  and  the 
lead  sulphide  filtered  off.  At  this  stage,  the  solution  had 
a  reddish  colour,  which  I  found  was  entirely  removed  on 
preparing  from  this  solution  a  lead-salt,  and  decomposing 
it  with  hydrosulphuric  acid.  The  acid  so  prepared 
is  very  deliquescent;  it  is  dibasic,  and  forms  a  series  of 
salts  which  mostly  crystallise  well  and  are  all  soluble  in 
water. 


Salts  of  Disulphobenzolic  Acid. 


Disvlphobcnzolate  of  Lead,  CgH^SC^^Pb-f- 2H20. 

The  lead-salt  obtained  by  neutralising  a  solution  of  the 
acid  with  lead  carbonate  forms  small  corny  crystals 
moderately  soluble  in  water. 

Water  estimation — 0-6315  grm.  of  the  salt  dried  in  the 
air  lost,  at  no°,  0-0432  grm.  =  7-34  per  cent  H20. 

Lead  estimation — 0-5893  grm.  of  the  dry  salt  gave 
0-4050  grm-  lead  sulphate  =  46-93  per  cent  Pb. 


Calculated. 

Found. 

JL 

C6H4(S03)2Pb  . . 

443 

92A9 

— 

2H20  . 

36 

7-5I 

7’34 

479 

100-00 

Calculated. 

Found. 

C6H4(S03)2  . .  . . 

236 

53’28 

— 

Pb . 

207 

46-72 

46'93 

443 

100-00 

Disulphobenzolate  of  Copper,  CGH4(S03)2Cu  +  4H20. 

The  copper-salt  forms  small  blue  crystals,  closely 
grouped  together,  easily  soluble  in  water.  At  iio°,  the 
crystals  give  off  only  a  small  portion  of  their  water,  and 
the  remainder  at  140°. 
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The  salt  is  easily  prepared  from  a  solution  of  the  lead- 
salt  by  precipitating  the  lead  exactly  with  a  solution  of 
copper  sulphate. 

Water  estimation — 0-3515  grm.  of  the  salt  dried  in  the 
air  lost,  at  no°,  0-0672  grm.  =  19-11  per  cent  PI20. 

Copper  estimation — 0-2843  grm.  of  the  dry  salt 
gave,  on  ignition,  0-0754  grm.  of  cupric  oxide  =  2ri6  per 
cent  Cu. 


Calculated. 

X 

Found. 

CgH4(S03)2Cu  .. 
4H20 . 

299-4 

72-0 

80-62 

19-38 

ig-n 

CgH4(S03)2  . . 

Cu  . 

37*‘4 

236-0 

63-4 

IOO'OO 

78-83 

21*17 

21-16 

299*4 

100-00 

Disulphobenzolate  of  Zinc,  CgPI4(S03)2Zn4-  4H2O. 

The  zinc-salt  crystallises  in  indistinct  needles  densely 
grouped  together.  It  is  readily  soluble  in  water.  To  pre¬ 
pare  it,  the  lead-salt  is  decomposed  with  that  quantity 
of  a  solution  of  zinc  sulphate  necessary  to  precipitate  the 
lead. 

Water  estimation — 0-0927  grm.  of  the  salt  dried  in 
the  air  lost,  at  no0,  0-0177  grm.  =  ig-og  per  cent  H20. 

Zinc  estimation — 0-1393  grm.  of  the  dry  salt  gave 
0-0371  grm.  zinc  oxide  =  21-35  per  cent  Zn. 


Calculated. 

f 

Found. 

C6H4(S03)2Zn 
4H20  ..  .. 

s' - 

•  •  301 

..  72 

80-70 

19-30 

19-09 

C6H4(S03)2  .. 

Zn . 

373 
. .  236 

••  65 

100-00 

78-41 

21-59 

21-35 

301 

100*00 

Disulphobenzolate  of  Barium,  CgH4(S03)2Ba  +  iiH20. 

This  salt  forms  an  apparently  amorphous  mass  mode¬ 
rately  soluble  in  water. 

It  corresponds  to  the  barium-salt  prepared  by  Hofmann 
and  Buckton  (Ann.  Chem.  Pharm.,  vol.  c.,  pp.  157 — 161), 
and  described  by  them  as  forming  an  apparently  amor¬ 
phous  mass,  which,  however,  they  found  under  the  micro¬ 
scope  to  be  distinctly  crystalline,  showing  minute  shuttle¬ 
shaped  forms  generally  densely  grouped  together.  When 
strongly  heated  on  platinum  foil,  it  burned  with  evolution 
of  sulphurous  oxide. 

Water  estimation — 0-1515  grm.  of  the  salt  dried  in  the 
air  lost,  at  no0,  o-oioo  grm.  =  6-6o  per  cent  H20. 

Barium  estimation — 0-2335  grm.  of  the  dry  salt  gave, 
on  ignition,  0-1432  grm.  barium  sulphate  =  36-53  per 
cent  Ba. 


Calculated. 

Found. 

CgH4(S03)2Ba 

•  •  373 

93-25 

— 

im2o  ..  .. 

..  27 

6-75 

6-6o 

400 

IOO’OO 

CgH2(S03)2  .. 

•  •  236 

63*28 

— 

B  ci  « •  •  • 

••  137 

36-72 

36-53 

373 

100-00 

Disulphobenzolate  of  Calcium,  CgH4(S03)2Ca-|-  iH20. 

The  calcium-salt  is  readily  soluble  in  water.  It  forms 
an  apparently  amorphous  mass,  which,  however,  on  close 
examination,  shows  indistindl  crystal  forms.  By  neutral¬ 
ising  the  free  acid  with  calcium  carbonate,  this  salt  is  pre¬ 
pared. 

Water  estimation — 0*2778  grm.  of  the  salt  dried  in  the 
air  lost,  at  iio°,  0-0165  grm.  =  5-93  per  cent  H20. 

Calcium  estimation — 0-2613  grm.  of  the  dry  salt  gave 
0*1267  grm*  calcium  sulphate=  14-24  per  cent  Ca. 


Calculated. 

Found. 

CgH4(S03)2Ca 

h2o  . .  . . 

276 
. .  18 

93-88 

6-12 

5’93 

CgH4(S03)2  .. 

Ca  . . 

294 
.  .  236 

..  40 

100-00 

85-51 

I4‘49 

14*24 

276 

ioo-oo 

Disulphobenzolate  of  Potassium,  CgH4(S02K0)2-P  ^H20. 

The  potassium-salt  crystallises  in  small  colourless  dis¬ 
tinct  crystals.  It  is  easily  soluble  in  water,  and  is  readily 
prepared  from  the  barium-salt  by  decomposing  it  with  a 
solution  of  potassium  sulphate  exactly  necessary  to  pre¬ 
cipitate  the  barium. 

Water  estimation — (1)  0-3648  grm.  of  the  salt  dried  in 
the  air  lost,  at  no°,  0-0103  grm.  =  2-82  per  cent  H20. 
(2)  °'539°  grm.  of  the  salt  dried  in  the  air  lost,  at  no°, 
0'0I77  grm.  =  3-17  Per  cent  H#0. 

Potassium  estimation — 0-4432  grm.  of  the  dry  salt  gave 
0-2448  grm.  of  potassium  sulphate  =  24-75  per  cent  K. 

Calculated.  Found. 


- * — - — 

I.  II. 


C6H4(S02K0)2.. 
ah26 . 

..  314-2 

97-22 

2-78 

2-83  3-17 

323-2 

100*00 

CgH4(S03)2  . . 

K,  . 

..  236-0 

78-2 

75*12 

24-88 

24*75 

3I4'12 

100-00 

Sulphobrom-benzolic  Acid,  CgH4BrS03H. 

For  the  preparation  of  this  acid,  the  method  given  by 
Couper  (Ann.  Chem.  Pharm.,  vol.  cvi.,  p.  226)  was 
adopted. 

Monobrom-benzol  was  first  prepared,  and  afterwards 
brought  together  with  an  equal  volume  of  Nordhausen 
sulphuric  acid,  the  aCtion  being  accelerated  by  heating  on 
the  water-bath.  The  mixture  was  then  dissolved  in  water, 
neutralised  with  lead  carbonate,  evaporated,  and  the  lead- 
salt  crystallised.  This  salt  purified  by  re-crystallisation 
was  then  decomposed  with  hydrosulphuric  acid,  the  lead 
sulphide  filtered  off,  the  solution  exaporated  and  allowed 
to  stand  over  sulphuric  acid.  Well-formed  radiate  crys¬ 
tals  were  obtained,  very  deliquescent,  which  melted  at  88°. 
This  acid  is  monobasic,  and  furnishes  a  series  of  well  crys¬ 
tallised  salts. 

Salts  of  Sulphobrom-Benzolic  Acid. 

Sulphobrom-benzolate  of  Lead,  (CgH4BrS03)2Pb. 

The  lead-salt  is  readily  prepared  by  neutralising  a  solu¬ 
tion  of  the  acid  with  lead  carbonate,  evaporating  the 
solution,  and  allowing  the  salt  to  crystallise. 

It  forms  large  warty  crystals  pretty  difficultly  soluble  in 
water. 

Lead  estimation — (1)  0-2565  grm.  of  the  salt  (no0)  gave 
0*1143  grm.  lead  sulphate  dried  at  ioo°  until  constant 
weight  found  =  30-44  Pb.  (2)  0-6258  grm.  of  the  salt  gave, 
on  ignition,  0-2745  grm.  lead  sulphate  =  29*95  Per  cent  Pb. 

Calculated.  Found. 


(CgH4BrS03)2  . .  . .  472  69-52  —  — 

Pb  . . 207  30-48  30-44  29-95 


679  lOO’OO 

Sulphobrom-benzolate  of  Copper — ■ 

(CgH4BrS03)2Cu  +  6H20. 

The  copper-salt  forms  large  thin  beautiful  monoclinic 
plates  of  a  blue  colour,  easily  soluble  in  water.  It  is  pre- 
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pared  from  a  solution  of  the  lead-salt  by  precipitating  the 
lead  exadtly  with  a  solution  of  copper  sulphate. 

Water  estimation — 1-1312  grms.  of  the  salt  dried  in  the 
air  lost,  at  no°,  0-1917  grin.  =  16-94  Per  cent  H20. 

Bromine  estimation — 0-3410  grm.  of  the  dry  salt  gave 
0-1765  grm.  silver  bromide  =  29-88  per  cent  Br. 

Copper  estimation — 0-3303  grm.  of  the  dry  salt  gave,  on 
ignition,  0-0488  grm.  cupric  oxide  =  11*79  per  cent  Cu. 


Calculated. 

Found. 

(C6PI4BrS03)2Cu 
6H20 . 

••  535*4 

'1 

83*22 

16-78 

16-94 

(C6H4S03)2 

Br2  . 

Cu  . 

643 ‘4 
..  312-0 

63-4 

100*00 

58-43 

29*73 

11-84 

2g-88 

11-79 

535*4 

100-00 

Sulphobrom-benzolate  of  Zinc ,  (C6H4BrS03)2Zn-f  6II20. 

The  zinc-salt  forms  splendid  colourless  triclinic  crys¬ 
tals  moderately  soluble  in  water.  This  salt  is  readily  pre¬ 
pared  from  a  solution  of  the  lead-salt,  by  precipitating  the 
lead  exactly  with  a  solution  of  zinc  sulphate. 

Water  estimation — 0-5688  grm.  of  the  salt  dried  in  the 
air  lost,  at  no°,  0*0976  grm.  =  17-15  per  cent  H20. 

Zinc  estimation — 0*4703  grm.  of  the  dry  salt  gave 
0*0691  grm.  zinc  oxide  =  ir8o  percent  Zn. 


Calculated. 

Found. 

(C6H4BrS03)2Zn  . . 

r~ 

537*2 

83*27 

— 

6H20 . 

io8-o 

16-73 

I7‘I5 

645-2 

100-00 

(C6H4BrS03)2  . .  . . 

472-0 

87-89 

— 

Zn  . 

65-2 

I2-II 

n*8o 

537*2 

100-00 

Sulphobrom-benzolate  of  Barium, 

1  (C6H4BrS03)2Ba. 

The  barium-salt  crystal! 

ises  in 

splendid 

leaflets  of 

silver  glance,  easily  soluble  in  water.  By  neutralising  a 
solution  of  the  acid  with  barium  carbonate,  and  evapo¬ 
rating,  this  salt  is  readily  prepared. 

Barium  estimation — 0-3832  grm.  (at  no°)  gave,  on  igni¬ 
tion,  0-1451  grm.  barium  sulphate  =  22-33  Per  cent  Ea. 

Calculated.  Found. 

_ r _ 

(CcH4BrS03)2  ..  472  77-51  — 

Ba .  137  22-49  22-33 


6og  ioo-oo 

Sulphobrom-benzolate  of  Calcium — 

(C6H4BrS03)2Ca  +  2H20. 

The  calcium-salt  prepared  by  neutralising”^  solution 
of  the  acid  with  calcium  carbonate  forms  large  colourless 
monoclinic  crystals  with  the  following  forms — 

p 

cn  P  co  p  00  — 

2 

which  effloresce  on  being  exposed  to  the  air. 

Water  estimation — 0-3979  grm.  of  the  salt  dried  in  the 
air  lost,  at  no°,  0-0274  grm.  =  6-8i  per  cent  H20. 

Calcium  estimation — 0-3695  grm.  of  the  dry  salt  gave 
■0-0674  grm.  calcium  carbonate  =  7-29  per  cent  Ca. 


Calculated. 

A 

Found. 

(C6H4BrS03)2Ca 

2H20 

. .  512 

36 

A 

93*43 

6*57 

6-8i 

(C6H4BrS03)2. . 
Ca  . 

548 
..  472 

100-00 

92-58 

7-42 

7*29 

512 

100-00 
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Sulphobrom-benzolate  of  Potassium,  CeH4BrS02K0. 

The  potassium-salt  crystallises  in  well-formed  rhombic 
plates,  easily  soluble  in  water.  It  is  readily  prepared 
from  a  solution  of  the  barium  salt  by  precipitating  the 
barium  with  potassium  sulphate. 

Potassium  estimation — 0-4492  grm.  of  the  salt  (at  no°) 
gave  0-4050  grm.  potassium-platinum  chloride=  14-01  per 
cent  K. 

Calculated.  Found. 

/ - j - , 

C6H4BrS03  . .  236-00  85-79  — 

K  .  39-11  14-21  14-01 


275-11  ioo-oo 

Isosulphobrom-benzolic  Acid,  CcH5BrS03H. 

In  order  to  obtain  this  acid,  sulphobenzolic  acid  was 
first  prepared.  The  acid  was  freed  from  water  by  allow¬ 
ing  it  to  stand  for  some  time  over  sulphuric  acid.  It  was 
then  introduced  into  a  glass  tube,  together  with  about 
i|  times  its  weight  of  bromine,  the  tube  sealed  and  sub¬ 
jected  for  several  days  to  a  temperature  of  ioo°.  The 
mass  was  then  dissolved  in  a  small  quantity  of  water, 
and  evaporated  on  the  water-bath,  until  the  evolution  of 
hydrobromic  acid  ceased.  The  residue  was  then  dissolved 
in  water,  neutralised  with  lead  carbonate,  and  the  lead- 
salt  allowed  to  crystallise.  By  decomposing  this  salt  with 
hydrosulphuric  acid,  filtering,  evaporating,  and  allowing 
the  solution  to  stand  for  some  time  over  sulphuric  acid, 
the  free  acid  was  obtained.  It  is  exceedingly  deliquescent, 
and,  like  the  former  acid,  is  monobasic,  and  forms  a  series 
of  salts,  some  of  which  crystallise  well. 

(To  be  continued.) 


ERECTING  THE  INVERTED  IMAGE  IN  TPIE 
MAGIC  LANTERN.* 

By  Prof.  H.  MORTON,  Ph.D. 

A  lens,  as  everyone  knows,  inverts  the  image  which  it 
makes  of  any  objedt ;  hence,  in  the  magic  lantern,  we 
place  the  picture  upside  down,  and  right  for  left,  in  order 
that  its  image  on  the  screen  may  occupy  a  true  position. 
This  is  the  shortest  road  out  of  the  difficulty,  of  course, 
where  it  can  be  followed;  but.  there  are  many  cases  in 
which  such  a  treatment  of  the  subject  is  inadmissible. 
Thus,  if  we  wish  to  exhibit  to  a  large  audience  the  manner 
in  which  tacks  or  iron-filings  are  vivified  by  a  magnet ; 
how  water  assumes  the  spheroidal  state  on  a  heated 
surface;  how  the  same  fluid  is  caused  to  circulate  by 
local  changes  of  temperature,  or  is  decomposed  by  a 
galvanic  current ;  or  any  of  the  many  similar  experiments 
which  may  be  conducted  with  striking  effedt  in  a  lantern  : 
we  must  resort  to  some  means  other  than  “  inversion  of 
the  objedt”  to  secure  an  erect  or  right-side-up  position  of 
the  image  on  the  screen. 

The  desirability  of  some  means  for  reaching  such  a 
result  is  very  manifest ;  and  the  most  natural  first-thought 
is  to  use  a  square  prism,  as  described  by  Brewster  in  his 
“  Optics  ”  (p.  270),  where  a  drawing  is  given,  curious  at 
once  for  its  theoretical  accuracy  and  pradtical  impossi¬ 
bility, — an  equilateral  triangle  being  taken  to  represent  a 
square  prism,  and  the  refradting  adtion  indicated  as  about 
eight  or  ten  times  as  great  as  it  could  possibly  be.  Yet, 
viewed  as  a  symbol  or  hyroglyph,  this  drawing,  as  will  be 
shown  presently,  may  be  regarded  as  embodying  adtual 
results,  which,  if  known  to  the  author,  were  certainly  not 
hinted  at,  and,  to  the  best  of  our  belief,  will  find  their 
first  publication  at  this  time. 

A  more  accurate  drawing  of  the  same  thing  is  to  be 
found  in  Frick’s  “  Physical  Technics  ”  (an  admirable  work, 
which  should  be  in  the  hands  of  every  experimenter  and 
manufadturer  of  apparatus),  p.  209. 


*  Communicated  by  the  Author. 
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With  such  authority,  we  should  have  proceeded  to 
experiment  but  for  the  information,  from  one  who  had 
given  much  attention  to  lantern  manipulations,  that  the 
plan  had  been  tried,  and  abandoned  by  him  in  conse¬ 
quence  of  the  loss  of  light  and  reduction  of  field  which  it 
entailed.  Prof.  R.  E.  Rogers,  who  had  gone  further  than 
we,  and  had  made  some  experiments,  was,  we  believe 
deterred  from  further  attempts  by  the  same  cause. 

A  trial,  however,  was  at  last  made  which  satisfied  us 
that,  under  proper  conditions,  a  good  result  might  be 
realised  with  a  square  prism,  placed  in  front  of  the 
objective  of  an  ordinary  lantern. 

The  accompanying  cut,  which  is  drawn  with  some 
attention  to  accuracy  of  direction  and  angle,  will  show, 
on  inspection,  how  the  upper  and  under  rays,  d  and  m, 
change  places,  and  thus  how  the  inversion  is  corrected. 
In  using  this  prism,  no  inclination  is  given  to  the  lantern  ; 
it  remains  directed  to  the  screen,  exactly  as  with  the 
inverted  image. 

The  loss  of  light  experienced  is  not  serious;  so  that  we 


are  able,  with  an  ordinary  lantern,  to  cover  a  screen  of 
20  feet  in  diameter  with  a  brilliant  circle  of  light,  while 
the  contraction  of  field,  though  notable,  is  not  of  any 
practical  inconvenience. 

'  The  only  drawback  was  the  difficulty  and  cost  of  ob¬ 
taining  prisms  large  enough  ;  and  this  difficulty  has  been 
overcome  by  the  ingenuity  of  Mr.  Zentmayer,  who  has 
devised  the  excellent  improvement  we  shall  now  proceed 
to  describe. 

Observing  that  with  the  square  prism,  only  the  lower 
portion  is  available,  any  ray  above  D,  Fig.  1,  such  as  h, 
for  example,  failing  to  strike  the  base  and  be  reflected, 
but  suffering  reflection  downwards  at  k,  and  so  being 
lost,  he  proposed  to  make  the  prism  of  such  a  shape  as  is 
indicated  in  Fig.  2. 

Here  the  angle  b  is  calculated  to  equal  the  angle  of 
refraction  of  an  horizontal  ray,  such  as  d  at  the  surface 

Fig.  2. 


a  b,  plus  go0.  Under  this  condition,  such  a  ray,  after  re¬ 
fraction,  would  be  parallel  to  the  further  side,  B  c,  and 
would  therefore  reach  the  base,  A  e,  and  be  reflected  from 
it,  however  near  to  the  summit,  b,  it  might  strike. 

The  lower  ray,  h,  would  be  in  an  equally  favourable 
condition,  as  is  clear  from  inspection  of  the  figure. 

The  angle,  b,  is  1250  30'  ;  A  and  c,  of  course,  270  15' 
each.  It  might  be  thought  that  the  great  obliquity  of 
the  surface,  a  b,  would  cause  a  serious  loss  of  light  by 
reflection,  but  this  drawback  does  not  appear  in  practice. 

The  economy  in  thickness  of  glass  required  to  produce 
a  prism  of  given  effect  is  decidedly  very  great.  In  faCt, 
the  ordinary  optical  glass,  which  is  easily  procured, 
answers  perfectly ;  while  for  the  square  prism  of  sufficient 
size,  it  would  be  necessary  to  order  blocks  especially 
from  the  foreign  manufacturers. 

With  regard  to  the  curious  symbolism  of  Brewster’s 
drawing,  we  can  now  explain,  that  the  rays,  after  refraction, 


were  represented  as  proceeding  in  lines  parallel  with  the 
faces  of  the  prism,  as  in  Fig.  2,  though  with  a  triangular, 
or  even  with  a  square  prism,  this  was  entirely  im¬ 
possible. 

We  do  not  wish  to  claim  any  originality  in  the  use  of  a 
square  prism,  as  above  described,  but  only  to  call  the  atten¬ 
tion  of  those  interested  to  the  practicability  and  success 
of  the  arrangement.  The  form  devised  by  Mr.  Zentmayer 
is,  however,  we  believe,  entirely  new,  and  certainly  most 
efficient,  and  he  is  entitled  to  all  the  credit  of  its  invention. 
— Journal  of  the  Franklin  Institute. 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 

May  igth,  1870. 

Dr.  Warren  De  La  Rue,  F.R.S.,  Vice-President,  in  the 

Chair. 


Mr.  S.  PI.  Johnson  was  elected  a  Fellow. 

Mr.  Griffin  exhibited  and  explained  anew  gas-furnace, 
which  is  capable  of  melting  about  3  lbs.  of  iron  in  little 
more  than  one  hour. 

Mr.  Walenn  described  “A  Method  for  Coating  Cast- 
Iron  Objects ,  by  Electrolysis,  with  Copper  or  Brass.'1’’ 

The  peculiarity  of  his  method  consists  in  the  circum¬ 
stance  that  no  hydrogen  is  evolved  during  the  process. 
The  following  is  the  prescription  of  an  eleClrolytic-bath 
for  brass  : — A  mixture  of  equal  parts  of  ammonic  tartrate 
and  potassic  cyanide  is  saturated  with  .cyanide  of  zinc 
and  cyanide  of  copper;  and  to  this  solution  oxide  of  zinc 
and  cupric  oxide  are  added.  The  bath  has  to  be  heated, 
during  the  process,  to  about  8o°.  Several  articles  (a  calico- 
printing  valse,  &c.),  coated  with  brass  in  this  manner, 
were  submitted  to  the  inspection  of  the  assembly. 

Mr.  Tookey,  Assayer  in  the  Japanese  Imperial  Mint, 
communicated  a  paper  “  On  the  Manipulation  of  Assays 
of  Gold  and  Silver  Bullion.'1'1 

The  number  of  separate  processes,  from  the  first 
weighing-in  of  a  piece  of  gold  bullion  to  the  second 
weighing-out,  before  its  value  can  be  ascertained  are  well 
known  to  all  assayers.  The  author  had,  in  connection 
with  the  late  Mr.  Hewny,  commenced  some  operations 
with  the  view  to  treat  a  batch  of  assays  simultaneously, 
instead  of  handling  them  in  rotation  and  individually,  as 
by  the  ordinary  method.  The  way  pursued  by  him  now 
is  this  : — A  conical-shaped  tube  of  platinum  is  closed  at 
its  narrower  end  with  a  perforated  plate  ;  -the  wider  end  is 
provided  with  a  shoulder,  so  that  it  can  be  supported  by 
a  porcelain  tile  having  circular  holes.  The  tubes  and  the 
holes  are  numbered,  so  that  each  assay  can  be  recognised 
after  the  operation.  The  whole  arrangement  is  then 
immersed  in  a  vessel  containing  hydric  nitrate  (of  the 
proper  strength),  boiled  for  the  requisite  time,  &c.  In 
this  manner,  a  great  number  of  bullions  may  be  managed 
as  one  assay,  and  thus  a  considerable  amount  of  time 
gained. 

A  similar  reduction  in  time  can  also  be  obtained  in  the 
assay  of  silver  bullion  by  the  “  dry  method.”  One  of  the 
operations  in  this  method  is  the  hammering  and  brushing 
of  the  silver  buttons  after  they  have  been  detached  from 
the  cupels.  Mr.  Tookey  employs,  instead  of  this,  the 
following  process:— He  transfers  the  silver  buttons  into 
the  depressed  perforated  cavities  of  a  platinum  plate, 
fastens  each  button  by  means  of  a  handle  of  platinum 
wire,  and  immerses  the  plate  in  pure  hydric  chloride, 
which  is  heated  until  all  bone-ash  has  been  dissolved  ; 
the  plate  is  then  taken  out,  washed  properly,  and  dried. 
The  cavities  of  the  plate  are  numbered  to  correspond 
with  the  cupels  in  the  muffle. 
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Mr.  Perkin  read  a  note  “  On  some  Bromine  Derivatives 
of  Coumarin .” 

Bromine  combines  readily  with  coumarin,  without  the 
evolution  of  hydric  bromide  in  appreciable  quantities  ; 
but  the  product  varies  according  to  the  manner  in  which 
the  experiment  is  performed.  The  following  definite 
results,  however,  were  obtained  : — On  adding  i  part  of 
coumarin  diffused  in  carbon  disulphide  to  x  part  of  bro¬ 
mine,  with  several  times  its  bulk  of  carbon  disulphide, 
the  coumarin  combines  with  the  bromine ;  and  the 
compound  is,  after  having  allowed  the  carbon  disulphide 
to  evaporate  spontaneously,  obtained  as  a  crystalline 
mass,  which  may  be  purified  by  re-crystallisation  from 
alcohol.  Crystals  thus  obtained,  dried  in  vacuo  and 
analysed,  led  to  the  formula,  CgH602Br2,  which  shows 
it  to  be  dibromide  of  coumarin.  It  fuses  at  about  ioo°, 
with  partial  decomposition  ;  and,  when  further  heated, 
gives  off  bromine.  It  is  easily  soluble  in  alcohol  :  this 
solution  is  decomposed  by  heating  or  exposure  to  sun¬ 
light. 

When  a  mixture  of  2  parts  of  bromine  and  1  part  of 
coumarin  in  carbon  disulphide  is  heated,  in  a  sealed  tube, 
to  about  140°  for  a  few  hours,  a  crystalline  product  is 
obtained  on  cooling,  and  large  quantities  of  hydric  bro¬ 
mide  are  given  off  on  opening  the  tube.  The  crystalline 
substance  is  separated  from  the  carbon  disulphide,  and 
dissolved  in  boiling  alcohol,  from  which  it  crystallises  out 
again  on  cooling.  Analysis  showed  it  to  be,  CgH4Br202; 
that  is,  coumarin  with  two  of  its  hydrogen  replaced  by 
bromine, — dibromocoumarin.  It  fuses  at  1740,  and  distils 
unchanged  ;  it  dissolves  in  boiling  alcohol,  from  which  it 
crystallises  in  needles.  The  alcoholic  mother-liquor  from 
dibromocoumarin  contains  a  second  body,  which  can  be 
obtained  by  evaporating  off  part  of  the  spirit,  and  re¬ 
crystallising  the  product  for  several  times.  The  numbers 
obtained  in  the  analysis  agree  with  the  formula  CgH5Br02 ; 
it  is,  therefore,  bromocoumarin.  It  fuses  at  no°,  is  more 
soluble  in  alcohol  than  the  preceding  body,  and  forms 
beautiful  curved  crystals.  Both  the  bromo-  and  the  di¬ 
bromocoumarin,  when  boiled  with  aqueous  potassic 
hydrate,  yield  potassium-salts  of  new  acids — probably 
bromo-  and  dibromocoumaric  acids. 

Dr.  Divers  gave  some  remarks  “  On  the  Precipitation 
of  Solutions  of  Ammonium-Carbonate,  Sodium-Carbonate, 
and  Ammonium-Carbamate  by  Calcium-Chloride. ” 

The  results  of  these  experiments  are  chiefly  of  interest 
as  supplying  a  characteristic  reaction  for  the  carbamate. 
If,  to  an  aqueous  solution  of  NH3  and  CaCl,  a  very  little 
of  a  dilute  solution  of  ammonic  carbonate  is  added,  a 
gelatinous  precipitate  forms,  which  soon  dissolves,  but, 
after  a  short  time,  again  re-appears,  and  assumes  a 
chalky  condition.  If  a  somewhat  larger  quantity  of  the 
dilute  solution  of  ammonic  carbonate  is  taken,  the  pre¬ 
cipitate  formed  at  first  is  permanent.  In  both  cases, 
however,  it  takes  days  till  the  precipitation  is  so  far 
complete  that  the  supernatant  liquid  no  longer  gives  any 
precipitate  on  being  heated. 

Sodic  carbonate,  under  similar  circumstances,  behaves 
like  ammonic  carbonate.  If,  to  a  solution  of  CaCl,  which 
contains  no  ammonia,  some  ammonic  carbonate  is  added, 
the  precipitation  of  the  calcic  carbonate  is  very  soon 
completed  ;  already,  after  one  hour,  the  supernatant  fluid 
fails  to  give  any  precipitate  on  being  boiled.  It  appears, 
therefore,  that  caustic  ammonia  acts  here  as  retarding  the 
precipitation  of  calcic  carbonate. 

If  a  little  of  a  solution  of  ammonic  carbamate  (which 
was  obtained  by  distillation)  was  added  to  excess  of  CaCl, 
a  slight  precipitation  ensued  at  once.  The  supernatant  fluid 
still  gave,  after  two  hours,  a  slight  precipitate  on  being 
heated,  but  did  no  more  after  four  hours.  The  super¬ 
natant  liquid,  in  the  case  of  ammonic  carbonate,  would 
have  failed  to  produce  any  precipitate  after  the  lapse  of 
one  hour. 

If  ammonic  carbamate  was  added  to  CaCl  in  the  pre¬ 
sence  of  caustic  ammonia,  a  slight  precipitate  appeared 
only  after  eight  hours ;  and,  in  days  after,  the  mother- 


liquor  gave  still  a  precipitate  on  heating.  It  thus  becomes 
evident  that  ammonic  carbamate  soon  passes,  in  the  pre* 
sence  of  CaCl  and  in  the  absence  of  NH3,  into  ammonic 
carbonate;  but  the  addition  of  NH3  impedes  such  a 
change. 

When  ammonic  or  sodic  carbonate  is  added  in  excess  to 
CaCl,  a  chalky  precipitate  is  formed;  and,  in  less  than  an 
hour,  the  filtered  solution  gives  no  precipitate  when  boiled. 
Addition  of  caustic  ammonia  accelerates  the  precipitation. 

It  appears  thus  that  ammonia  in  the  presence  of  am¬ 
monic  carbonate  determines  the  precipitation  of  calcic 
carbonate,  instead  of  impeding  it,  as  it  does  in  the  presence 
of  calcic  chloride.  Sodic  carbonate  behaves  similarly  to 
ammonic  carbonate.  The  distinguishing  reaction,  there¬ 
fore,  between  ammonic  carbamate  and  ammonic  carbonate 
is  that,  added  in  excess  to  ammonia  and  CaCl,  the  calcium 
is  precipitated  very  slowly  in  the  cold  by  the  former, 
while  it  is  precipitated  immediately  by  the  latter. 

Dr.  Thudichum  made  a  short  commmunication  about 
having  obtained  hydric  acetate  from  fresh  urine, — a  fact 
contrary  to  the  statements  of  Berzelius,  Lehmann,  and 
Liebig. 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 


Notes  of  a  Course  of  Seven  Lectures  on  Electrical  Phe¬ 
nomena  and  Theories.  By  Professor  Tyndall,  LL.D., 
F.R.S.,  (Lecture  II.) 

It  is  necessary  to  our  further  progress  to  have  clear  and 
definite  ideas  as  to  the  charadter  of  the  magnetic  force. 

28.  The  magnetic  power  of  a  magnet,  or  of  a 
magnetic  needle,  though  really  distributed  throughout 
its  mass,  appears  to  be  concentrated  at  two  points  near 
the  ends.  These  points  are  called  the  poles  of  the  magnet 
or  needle. 

29.  The  magnetic  power  of  the  earth  is,  doubtless, 
also  distributed  through  the  mass  of  the  earth,  but  a  con¬ 
centration  similar  to  that  just  noticed  endows  the  earth 
also  with  magnetic  poles. 

30.  The  action  of  the  earth  upon  a  magnetic  needle  is 
this  ;  the  north  terrestrial  pole  repels  one  end  of  the 
needle  and  attracts  the  other  ;  the  south  magnetic  pole 
also  attracts  one  end  of  the  needle  and  repels  the  other. 
But  the  end  attracted  by  the  north  terrestrial  pole  is 
repelled  by  the  south,  while  the  end  attracted  by  the 
south  is  repelled  by  the  north. 

31.  Thus  to  each  terrestrial  magnetic  pole  the  needle 
presents  two  ends  which  are  differently  endowed.  Two 
opposite  kinds  of  magnetism  may  be  supposed  to  be  con¬ 
centrated  at  the  two  ends.  In  this  doublencss  of  the 
magnetic  force  consists  what  is  called  magnetic  polarity . 

32.  Each  of  the  two  distindt  kinds  of  magnetism  may  be 
regarded  as  self-repellent.  North  repels  north,  and  south 
repels  south.  But  different  kinds  of  magnetism  are 
mutually  attractive  ;  south  attracts  north  and  north  attracts 
south. 

33.  When  a  magnet,  or  magnetic  needle,  is  suspended 
with  the  line  joining  its  poles  oblique  to  the  magnetic 
meridian,  the  earth’s  action  on  the  needle  resolves  itself 
into  what  in  mechanics  is  called  “  a  couple,”  tending  to 
turn  the  needle  into  the  magnetic  meridian. 

34.  When  the  needle  is  in  the  meridian,  the  two  forces 
which  constitute  the  couple  are  equal  and  opposite.  The 
tendency  to  produce  rotation  then  ceases  ;  the  needle  is  in 
its  position  of  equilibrium. 

35.  When  the  forces  are  eq.ual  and  opposite  they  must 
neutralise  each  other;  no  motion  of  translation  of  the 
needle  being,  therefore,  possible.  Thus,  when  the  needle 
is  caused  to  swim  on  water,  or  on  mercury,  it  does  not 
move  towards  either  of  the  terrestrial  magnetic  poles. 

36.  One  pole  of  a  bar  magnet  repels  the  one  end  and 
attracts  the  other  end  of  a  magnetic  needle.  At  the  other 
pole  of  the  magnet  the  attraction  and  repulsion  are 
reversed.  In  the  middle  of  the  magnet  is  the  magnetic 
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equator ,  where  neither  end  of  the  needle  is  attracted  or 
repelled. 

37.  An  eleCtro-magnetic  helix,  even  without  a  core  of 
iron,  behaves  exa&ly  like  a  magnet.  It  attracts  iron. 
Its  two  ends,  moreover,  are  opposite  poles,  and  between 
them  is  a  magnet  equator.  When,  however,  a  core  is 
placed  within  the  helix,  the  magnetism  of  the  combined 
system  is  far  more  intense  than  that  of  the  helix 
alone. 

38.  The  strength  of  a  magnet  is  measured  by  its  power 
to  defied!  a  magnetic  needle  from  its  meridian  ;  the 
magnetic  strength  of  a  helix  alone,  and  of  a  helix  and  core 
combined,  are  similarly  determined. 

39.  To  obtain  the  magnetic  strength  of  the  core  alone, 
we  first  determine  the  strength  of  the  helix  alone,  then 
that  of  the  helix  and  core  combined  ;  subtracting  the 
former  strength  from  the  latter,  we  obtain  the  magnetic 
strength  of  the  core. 

40.  If  the  cores  be  thick  and  formed  of  good  iron,  the 
magnetic  strength  of  the  core  is  exactly  proportional  to 
that  of  the  helix.  A  helix  of  double  power  will 
produce  an  electro-magnet  of  double  strength  ;  a  helix  of 
treble  power,  an  electro-magnet  of  treble  strength,  and  so 
on.  Thus  by  varying  the  strength  of  the  helix  we  vary  in 
like  degree  the  strength  of  the  iron  core  within  it. 

41.  And  here  an  important  point  arises.  When  we 
allow  a  core  of  double  power  to  act  upon  a  piece  of  good 
iron,  nearly,  but  not  quite  in  contact  with  the  core,  the 
attraction  of  the  iron  is  not  doubled,  but  quadrupled.  If 
the  core  be  of  treble  power,  the  attraction  is  not  only 
trebled,  but  it  increases  ninefold.  If  the  magnetic 
strength  of  the  core  be  quadrupled,  the  attraction  of  the 
iron  is  augmented  sixteenfold.  In  fact,  the  attraction  is 
proportional,  not  to  the  strength  simply,  but  to  the 
strength  multiplied  by  itself,  or  to  the  square  of  the 
strength  of  the  electro-magnet. 

We  must  be  very  clear  as  to  the  cause  of  this  action, 
and  must,  therefore,  contrast  for  a  moment  the  magnetic 
action  of  hard  steel  with  that  of  soft  iron. 

42.  Soft  iron  is  easily  magnetised,  but  it  loses  its 
magnetism  when  the  magnetising  force  is  withdrawn. 
Steel  is  magnetised  with  difficulty,  but  it  retains  its 
magnetism  even  after  the  withdrawal  of  the  magnetising 
magnet. 

43.  This  obstinacy  on  the  part  of  steel  in  declining  to 
accept  the  magnetic  state,  and  this  retentiveness  on  the 
part  of  steel  when  the  magnetic  condition  has  been 
once  imposed  upon  it,  are  called  coercive  force.  It  is  not  a 
happy  term,  but  it  is  the  one  employed. 

44.  Supposing  a  piece  of  magnetised  steel  to  possess  a 
coercive  force  so  high  as  to  resist  further  magnetisation, 
its  attraction  by  an  electro-magnet  would  be  directly 
proportional,  not  to  the  square  of  the  strength  but  simply 
to  the  strength  of  the  electro-magnet. 

45.  Why,  then,  does  the  iron  follow  the  law  of  the 
square  of  the  strength  ?  It  is  because  the  magnetic  con¬ 
dition  of  the  iron  is  not  constant,  but  rises  with  the 
strength  of  the  magnet.  When  the  magnetism  of  the 
core  is  doubled,  the  magnetism  of  the  iron  is  also  doubled. 
When  the  magnetism  of  the  core  is  trebled,  the  magnetism 
of  the  iron  is  trebled.  The  resultant  attraction  is  found 
by  multiplying  the  magnetism  of  the  iron  by  the  mag¬ 
netism  of  the  core;  and  this  product  is  the  expression  of 
the  law  of  squares  just  referred  to. 

46.  To  make  the  matter  clearer,  let  us  figure  the  mag¬ 
netism  of  the  core  as  due  to  particles  of  magnetism,  which 
are  introduced  into  the  core  in  gradually-increasing 
numbers.  Let  us  start  with  a  core  possessing  one  mag¬ 
netic  particle,  and  let  it  aCt  upon  a  piece  of  hard  steel, 
also  possessing  one  magnetic  particle :  the  resulting 
attraction  will  be  unity  or  1.  Let  two  particles  be  now 
thrown  into  the  core  :  the  steel,  in  virtue  of  its  coercive 
force,  remains  unchanged,  but  its  particle  being  now 
pulled  by  two  particles  instead  of  one,  the  resulting 
attraction  will  be  2.  If  three  particles  of  magnetism  be 
thrown  into  the  core,  all  of  them  pulling  at  the  single 
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particle  of  the  steel  will  produce  a  treble  attraction,  and 
so  on. 

47.  Now  let  us  start  with  a  core  possessing,  as  before, 
a  single  particle  of  magnetism,  and  with  a  piece  of  iron 
also  possessing  a  single  particle  generated  by  the  core  : 
the  attraction,  as  before,  is  here  unity.  On  introducing 
two  particles  into  the  core,  they  generate  immediately 
two  particles  in  the  iron.  But  two  particles,  each  pulled 
by  twice  the  force  first  exerted,  makes  the  attraction  four 
times  what  it  was  at  the  outset. 

It  is  to  be  remembered  that  every  particle  is  attracted 
as  if  the  other  particles  were  absent. 

48.  In  like  manner,  if  three  particles  be  thrown  into  the 
core,  three  particles  are  also  generated  in  the  iron.  Each 
of  these  iron  magnetic-particles  is  pulled  by  the  three 
particles  of  the  eleCtro-magnet ;  that  is  to  say,  each  of 
the  iron  particles  is  pulled  with  three  times  the  primitive 
force.  But  there  are  three  particles  so  pulled  ;  hence  the 
attraction  is  nine  times  what  it  was  at  the  outset. 

4g.  Let  us  compare  this  aCtion  for  a  moment  with  that 
of  gravity.  Two  masses  of  matter  attract  each  other 
with  a  force  which  we  shall  take  as  our  unit.  If  the  one 
mass  be  doubled,  the  attraction  is  doubled;  if  both  masses 
be  doubled,  the  attraction  is  increased  fourfold.  If  one 
mass  be  trebled,  the  attraction  is  trebled  ;  if  both  masses 
be  trebled,  the  attraction  is  increased  ninefold.  When, 
therefore,  both  the  masses  are  doubled  and  trebled,  we 
have  the  law  of  squares.  Now,  it  is  this  doubling  and 
trebling,  in  both  cases,  of  the  thing  which  causes  magnetic 
attraction  which  causes  it  to  follow  the  same  law. 

50.  Why  do  I  lead  you  through  these  considerations? 
Simply  to  make  clear  to  you  that,  if  “  the  law  of  squares  ” 
here  developed  shows  itself  in  the  aCtion  of  a  magnet 
upon  matter,  we  may  infallibly  infer  that  the  condition  of 
that  matter  is  not  a  constant  condition ,  but  that  it  rises 
and  falls  with  the  condition  of  the  magnet.  Matter  thus 
affeCted  is  said  to  be  magnetised  by  influence  or  by  in¬ 
duction  :  it  is  attracted  or  repelled  (for  we  shall  come 
immediately  to  the  repulsion  of  matter  by  a  magnet)  in 
virtue  of  some  condition  into  which  it  is  temporarily 
thrown  by  the  influencing  magnet. 

51.  What,  then,  is  the  thing  that  causes  magnetic 
attraction?  The  human  mind  has  long  striven  to  realise 
it.  Thales  (600  b.c.)  thought  that  the  magnet  possessed 
a  soul.  Cornelius  Gemma,  in  1535,  supposed  invisible 
lines  to  stretch  from  the  magnet  to  the  attracted  body — 
a  conception  which  reminds  us  of  Faraday’s  lines  of  force. 
Cortes  di  Lodi  thought  the  iron  the  natural  nutriment  of 
the  magnet.  Descartes  embraced  magnetic  phenomena 
in  his  celebrated  theory  of  vortices;  and,  in  our  day, 
Clerk  Maxwell  has  worked  in  this  direction.  AJpinus 
assumed  the  existence  of  a  magnetic  fluid.  Coulomb 
assumed  the  existence  of  two  fluids,  each  self-repellent, 
but  mutually  attractive.  Ampere  deemed  a  magnet  an 
assemblage  of  minute  eleCtric  currents,  which  circulated 
round  the  atoms  of  the  magnetised  body.  These  concep¬ 
tions  are  sometimes  exceedingly  useful  as  a  means  of 
connection  and  classification,  even  when  we  do  not 
believe  them  true.  William  Thomson  deduces  magnetic 
phenomena  from  “imaginary  magnetic  matter;”  thus 
giving  the  mind  the  conception  while  distinctly  releasing 
it  from  belief.  The  real  origin  of  magnetism  is  yet  to  be 
revealed. 

52.  Brugmans,  in  1778,  first  observed  the  repulsion  of 
bismuth  by  a  magnet.  In  1827,  Le  Baillif  described  the 
repulsion  of  antimony.  Saigey,  Seebeck,  and  Becquerel 
also  observed  certain  aCtions  of  the  kind. 

53.  In  1845,  Faraday  generalised  these  observations  by 
demonstrating  the  magnetic  condition  of  all  matter.  He 
showed  that  bodies  divided  themselves  into  two  great 
classes,  the  one  attracted,  the  other  repelled  by  the  poles 
of  a  magnet. 

54.  To  the  force  producing  this  repulsion  Faraday  gave 
the  name  of  diamagnetism. 

What  is  the  nature  of  this  force  ?  Is  it  inherent  and 
1  constant  ?  or  is  it  induced  ? 


Professor  Tyndall's  Lecture  on  Electrical  Phenomena .  { 
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55.  The  repulsion  of  diamagnetic  bodies  follows  accu¬ 
rately  the  law  of  squares  above  developed.  A  double  force 
produces  a  quadruple  repulsion  ;  a  treble  force  produces  a 
ninefold  repulsion,  and  so  on. 

56.  Hence  we  may  infer  with  certainty  that  the  con¬ 
dition  of  diamagnetic  bodies,  in  virtue  of  which  they  are 
repelled  by  a  magnet,  is  a  condition  induced  by  the 
magnet,  rising  and  falling  as  the  strength  of  the  magnet 
rises  and  falls. 

57.  The  force  of  diamagnetism  is  vastly  feebler  than 
that  of  ordinary  magnetism.  Of  all  diamagnetic 
substances,  for  example,  bismuth  is  the  most  strongly 
repelled  ;  but  its  repulsion  is  almost  incomparably  less 
than  the  attraction  of  iron.  According  to  Weber,  the 
magnetism  of  a  thin  bar  of  iron  exceeds  the  diamagnetism 
of  an  equal  mass  of  bismuth  about  two  and  a  half 
million  times. 

58.  Diamagnetic  bodies  under  magnetic  excitement 
exhibit  a  polarity  the  reverse  of  that  of  magnetic  bodies. 
In  all  cases  whether  we  operate  with  helices  or  with 
magnets,  or  with  helices  and  magnets  combined,  the 
actions  of  magnetic  and  diamagnetic  bodies  are  anti¬ 
thetical. 

59.  An  iron  statue  standing  ereCt  on  the  earth’s  surface 
is  converted  into  a  magnet  by  the  earth’s  magnetism  ;  a 
marble  statue,  or  a  man  standing  ereCt,  is  converted  by 
the  same  force  into  a  diamagnet  ;  for  marble  is  dia¬ 
magnetic,  and  so  are  all  the  tissues  and  all  the  solids  and 
fluids  of  the  human  body.  The  poles  of  the  man  are  those 
of  the  iron  statue  reversed. 

60.  Organic  bodies,  and  most  crystals,  are  magnetised 
with  different  degrees  of  intensity  in  different  directions. 
They  are  endowed  with  axes  of  magnetic  induction. 

61.  Thus  in  the  case  of  Iceland  spar  (carbonate  of  lime), 
the  repulsion  along  the  axis  is  a  maximum.  In  the  case 
of  carbonate  of  iron,  a  crystal  of  the  same  shape  and 
structure  as  carbonate  of  lime,  the  attraction  along  the 
axis  is  a  maximum. 

62.  The  position  assumed  by  a  crystal  when  suspended 
between  the  poles  of  a  magnet,  depends  on  its  magnetic 
axes. 

Erratum. — In  note  20,  line  5,  for  “lay”  read  “lie” 
(Chemical  News,  vol.  xxi.,  p.  211). 


CORRESPONDENCE. 

ANALYSIS  OF  WATER— STATEMENT  OF  THE 

RESULTS. 

To  the  Editor  of  the  Chemical  News. 

Sir, — In  the  Journal  of  the  Chemical  Society  which  is  this 
day  to  hand,  are  printed,  in  extenso ,  the  papers  read  at 
the  Society’s  ordinary  meeting  of  the  7th  of  April,  and 
amongst  them  is  that  of  Professor  How,  “  On  an  Acid 
Feed-Water  from  the  Coal-Field  at  Stellarton,  Nova 
Scotia,  and  the  Results  of  its  Use,”  which  called  forth 
some  remarks  from  myself  and  others  on  the  occasion  of 
its  being  read. 

The  peculiarity  herein  noted  is  one  sometimes  met  with 
in  the  coal  and  iron  districts  of  Great  Britain,  and  consists 
in  the  occurrence  of  ferrous  salts  and  small  proportions  of 
free  sulphuric  acid  (derived  from  the  oxidation  of  pyrites) 
in  the  mine-water,  which  has  commonly  to  do  duty  in  the 
steam-boilers  of  engines  working  near  the  pit’s  mouth. 
The  “  results”  are,  extensive  corrosion  of  the  plates  and 
the  formation  of  ferruginous  deposits,  both  of  which,  as  I 
pointed  out,  could  be  very  easily  remedied  by  the  use  of 
lime,  caustic  soda,  or  other  alkali,  introduced  into  the 
boiler. 

There  are,  however,  one  or  two  anomalies  in  the  paper, 
which  seem  to  have  escaped  the  attention  of  the  author, 
as  well  as  of  the  gentlemen  composing  the  “  committee  of 


publication  ”  of  the  Society’s  journal.  These  points  I  will 
briefly  mention.  At  pages  157  and  158  are  specified  the 
results  obtained  by  the  analysis  of  the  objectionable 
“pond-water”  and  “well-water”  ;  and  in  these  tables  it 
will  be  seen  that  the  constituents  are  arranged  in  a  some¬ 
what  anomalous  manner — thus,  besides  other  ingredients, 
there  are,  in  grains  per  gallon — 

Pond.  Well. 

“  Sulphate  of  potash .  1-53  6-44 

Chloride  of  sodium  . 0-28  0^40 

Chloride  of  potassium .  0-67  0’88 

Free  sulphuric  acid  (oil  of  vitriol)  1-92  0-43” 

In  the  absence  of  interfering  causes,  what  circumstances 
can  be  assumed  to  have  limited  the  formation  of  sulphate 
of  potash  to  the  amounts  stated  on  the  first  line  ?  Instead 
of  vitriol  and  alkaline  chlorides,  why  not  free  hydrochloric 
acid  in  the  water  ? 

Again,  at  page  159,  there  are  two  analyses  of  boiler 
deposits  given,  in  each  of  which  “  peroxide  of  iron  and  a 
little  alumina”  are  stated  to  be  contained  in  aggregate 
proportions,  amounting  to  54  and  13  per  cent  respectively. 
But  whence  this  alumina,  since  the  feed-waters  contain 
none  ?  No  mention  is  made  of  the  existence  of  alumina 
in  either  of  the  columns  specifying  the  results  of  the  water 
analyses;  silica  is  there  in  small  quantity,  but  it  is  not 
accounted  for  in  the  deposits. 

In  another  place,  we  are  told  that  “  the  pond  rests  upon 
the  measures  immediately  underlying  the  acadia  seam 
of  coal.”  This  must  surely  be  a  misprint,  for  the  water 
was  affeCted  by  the  frost. — I  am,  &c., 

John  Spieler. 

London,  May  24th. 


WATER  ANALYSIS. 


To  the  Editor  of  the  Chemical  Neivs. 

Sir, — I  hasten  to  disabuse  the  mind  of  “  Scrutator  ”  of  his 
impression  that  I  lay  claim  to  any  originality,  either  in 
regard  to  the  volumetric  solution  named  by  me,  or  the 
mode  of  marking  the  termination  of  the  reaction  with 
potassium  chromate.  I  imagined  that  both  these  were 
too  well  known  amongst  chemists  to  make  it  necessary  to 
mention  specially  that  they  were  in  use  at  present.  Cer¬ 
tainly,  had  I  supposed  that  either  were  of  my  own  dis¬ 
covery,  I  should  not  have  called  my  suggestion  “  a  slight 
modification  of  the  ordinary  volumetric  process.”  I  can¬ 
not,  with  “  Scrutator,”  regard  an  error  of  o‘i  grain  of 
chlorine  on  the  gallon  as  of  serious  importance  from  a 
sanitary  point  of  view. — I  am,  &c., 

Thos.  P.  Blunt. 


MISCELLANEOUS. 


Effects  of  the  Sun’s  Heat  on  a  Sand  Hill. — 
Extract  from  a  letter  of  G.  Davidson,  Esq.,  of  the  Coast 
Survey,  dated  U.  S.  Coast  Survey  Station,  San  Buena¬ 
ventura,  Cal.,  January  23,  1870  (communicated  to 

Silliman's  Journal,  by  Mr.  D.  B.  Smith,  of  Germantown, 
Pa.)  : — I  have  had  a  very  curious  experience  at  this 
station.  It  is  on  the  edge  of  a  sandy,  steep  bluff,  seventy 
feet  above  the  low  flat  margin  that  extends  300  yards  to 
the  sea  beach.  At  the  station,  I  had  an  18  inch  theodolite, 
with  three  reading  microscopes,  and  was  engaged  in 
determining  the  azimuth  of  the  principal  lines  of  the 
triangulation  from  the  station  San  Buenaventura.  This 
involved  observations  from  sunrise  to  10  a.m.,  and  from 
3!  p.m.  to  11  p.m.  Imagine  my  surprise  when  I  found 
that  the  heat  of  the  sun  pouring  all  the  p.m.  upon  the 
south-west  face  of  this  bluff  so  expanded  it  that  the  level 
showed  changes  as  great  as  45”  !  Then  in  the  evening 
contraction  began,  and  continued  until  the  level  at 
sunrise  exhibited  changes  of  45"  the  other  way.  Here 
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was  a  change  of  1'  30"  certainly  due  to  changes  of  tem¬ 
perature  ;  our  lowest  temperature  was  about  40° ;  our 
greatest  about  790  in  the  shade,  say,  ioo°  in  the  sun.  But 
this  is  not  all :  I  was  dismayed  to  find  that  in  cooling 
during  the  evening,  the  tongue  of  the  bluff  upon  which 
the  station  is  situated,  twisted  irregularly  in  azimuth  as 
much  as  18”  in  three  hours.  This,  of  course,  vitiated  all 
my  results,  and  I  continued  a  full  series  simply  as  an 
experiment,  for  I  could  not  change  my  position  for  an 
eccentric  one  without  many  drawbacks.  I  did  change  my 
latitude  instrument  and  transit  from  their  positions  near 
the  station,  and  where  the  same  phenomena  were  exhi¬ 
bited  by  them.  At  102  yards  from  the  edge  of  the  bluff 
they  are  as  steady  as  a  rock,  and  I  have  nothing  but  the 
excessive  undulations  of  the  heated  air  to  contend  with. 


CHEMICAL  NOTICES  FROM  FOREIGN 

SOURCES. 

Under  this  heading  will  be  found  an  encyclopaedic  list  of  chemical 
papers  published  abroad  during  the  past  week,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices,  will,  therefore,  be  equivalent  to  an  English  edition  of 
the  “  Jahresber i elite." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Comptes  Rendus  des  Seances  de  VAcademie  des  Sciences,  May  16, 

1870. 

This  number  contains  the  following  original  papers  and  memoirs 
relating  to  chemistry  and  allied  sciences: — 

Solid  Cresol. — A.  Wurtz. — 300  grms.  of  toluen  are  first  converted 
into  cresyl-sulphurous  acid,  the  potassa  salt  of  that  acid  having  been 
fused  in  a  silver  vessel  with  a  mixture  of  potassa  and  soda,  is  after¬ 
wards  decomposed  by  hydrochloric  acid,  yielding  200  grms.  of  crude 
cresol  boiling  at  between  198°  and  204°.  On  cooling  the  distillate  to 
a  very  low  temperature,  a  solid  substance  was  obtained,  which,  after 
having  been  purified  by  pressing  between  folds  of  blotting-paper,  and 
washing  with  a  little  ether,  is  a  white  crystalline  substance  exhibiting 
a  strong  smell  of  phenol.  It  fuses  at34‘5°;  and  if,  while  in  state  of 
fusion,  it  is  simply  touched  with  a  piece  of  solid  cresol,  it  at  once 
again  becomes  solid.  It  boils  at  20i'5°. 

Observation  made  by  Laundresses  on  the  South  Coast  of 
Spain.  — M.  Guyon. — The  author  first  states  that,  when  the  bochoro 
(a  southerly  wind)  blows,  the  experience  of  a  series  of  past  years  has 
proved,  to  the  laundresses  of  the  country  referred  to,  that  the  linen 
always  assumes  a  yellowish  hue  when  hung  up  for  drying  or  laid  down 
on  the  grass  for  the  purpose  of  bleaching.  This  curious  effedt  is  due, 
the  author  says,  to  the  fadt  (also  frequently  observed  in  the  south  of 
France,  along  the  coast  of  the  Mediterranean)  that  a  southerly  w'ind 
is  almost  always  accompanied  by,  or  rather  the  carrier  of,  a  yellowish 
dust,  brought  over  from  the  African  sandy  deserts.  There  appears, 
then  (that  is  to  say,  on  such  days  as  the  southerly  wind  blows),  to  be 
a  kind  of  mist,  or  fog,  which  the  late  Baron  Cloquet,  while  residing  at 
his  country  seat  at  Fort  Lamalgue,  near  Toulon,  describes  as  dry  and 
decidedly  dusty.  Sailors  on  board  vessels  in  the  Mediterranean  are 
often  seriously  affedted  with  conjundtivitis,  in  consequence  of  being 
exposed  to  this  dust.  It  should  be  borne  in  mind  that  the  great  African 
desert  reaches,  in  Tripoli,  the  sea  coast,  constituting  there  anexten- 
sive  sandy  beach. 

Use  of  Milk  as  Preservative  against  Lead  Poisoning. — M. 
Didierjean. — The  author,  a  red-lead  manufacturer,  states  that,  having 
taken  all  possible  precautions  to  keep  their  workmen  in  healthy  state, 
he  did  not,  however,  quite  succeed  in  preventing  lead  colics  until,  by  a 
mere  accident,  it  was  found  that  two  of  their  men  were  never  affected 
at  all.  On  inquiry  being  made,  it  turned  out  that  they  regularly  took 
milk  as  drink  at  thetime  of  takingtheirmealsattheworks.  Theowners 
of  the  works  were  thus  induced  to  make  the  use  of  milk  (1  litre  daily) 
obligatory  for  their  workmen  while  at  the  works;  and,  by  exercising 
a  proper  surveilance,  have  succeeded,  during  eighteen  months,  of  keep¬ 
ing,  by  this  means,  all  their  men  free  from  any  symptom  of  lead  disease. 
The  author  states  that  he  does  not  wish  to  exaggerate,  but  he  vouches 
for  the  absolute  correctness  of  his  communication. 

The  Paris  Basin  in  Pre-Historic  Days. — M.  Belgrand. — A 
lengthy  and  very  interesting  geological  paper. 

Theory  of  the  Tides. — M.  Roumiantzoff. 

Remarks  on  the  Spedtrum  of  Nitrogen. — Lecoq  de  Boisbau- 
dran. 

Maximum  of  Density  and  the  Freezing-Point  of  Solutions  of 
Alcohol  in  Water. — >F.  Rossetti. — The  mixing  of  alcohol  with  water 
has  the  effeft  of  bringing  the  point  of  maximum  density  and  of  freezing 
of  such  a  mixture  nearer  to  each  other;  and  in  a  solution  containing 


I4'4  per  cent  of  alcohol,  the  freezing-point,  — 7,35°,  coincides  with  that 
of  maximum  density. 

Application  of  Silicate  of  Potassa  for  the  purpose  of  Solidi¬ 
fying  Fossil  Bones. — M.Farez. — The  author  applies  a  concentrated 
(syrupy)  solution  of  silicate  of  potassa,  in  order  to  lessen  the  risk  of 
breakage  and  obviate  the  porosity  of  fossil  bones  to  be  preserved  as 
specimens  in  collections. 

Knowledge  Possessed  by  Men  of  Science  concerning  Mag¬ 
netism  in  the  13th  Century. — M.  d’Avezac. — By  the  study  of  ancient 
manuscripts  found  in  the  library  of  the  Arsenal  at  Paris,  and  carefully 
collated  with  facsimiles  of  these  manuscripts  extant  at  Leyden,  the 
author  concludes  that  the  phenomena  of  magnetic  declination  were 
already  known  in  the  13th  century. 

Composition  of  the  Gas  of  the  Fontaine  Ardente  of  Saint- 
Barthelemy  (Isere). — F.  M.  Raoult.— This  so-called  fountain  is  the 
issuing  out  of  the  soil  of  inflammable  gas  at  or  near  the  locality  above- 
named,  situated  at  25  kilometres  south  of  Grenoble.  The  author,  on 
visiting  this  spot,  found  the  gas  issuing  out  from  a  multitude  of  fissures 
in  a  schistose  rock,  and  burning  in  some  parts.  .  The  gas  is  devoid  of 
smell ;  it  contains,  in  100  parts,  by  bulk — Carbonic  acid,  0'58  ;  nitrogen, 
048  ;  oxygen,  o-io  ;  marsh  gas  (CH4),  g8’8i  ;  loss,  0-03. 

Note  on  the  Detection  of  Ammonia  and  Nitric  Acid  by  means 
of  Rosolic  Acid  and  Bromo-Mercurate  of  Potassa. — P.  Guyot. — 
Only  the  title  of  this  paper  is  quoted. 


Bulletin  Mensuel  de  la  Societe.  Cliimique  de  Paris,  April,  1870. 

From  the  proces-verbaux  of  the  meetings  of  this  Society,  we  learn 
that,  when  chloral  a<5ts  upon  aniline,  there  is  formed  C20HsNO4,  The 
author,  M.  Maumene,  states  that  this  is  an  energetic  base,  soluble  in 
acids,  but  not  yielding  crystalline  salts. 

M.  Salet  describes  an  arrangement  whereby  the  detedtion  of  sulphur 
and  phosphorus,  spectroscopically,  is  rendered  more  perfect  by  causing 
the  flame  of  hydrogen  to  be  refledted  by  water  running  along  a  bright 
piece  of  platinum. 

M.Bourgoin  states  that  the  accident  which  took  place  some  time  ago  in 
the  laboratory  of  the  Hotel-Dieu  (see  Chemical  News,vo1.  xxi.,  p.  191) 
was  solely  due  to  a  bad  arrangement  of  the  apparatus  in  use,  and,  more 
yet,  to  the  proportion  of  the  chlorate  of  potassa  and  peroxide  of  man¬ 
ganese.  The  author  says,  when  equal  parts,  by  weight,  of  these  sub¬ 
stances  are  mixed,  the  gas  is  regularly  given  off,  and  no  fusion  takes 
place  ;  but,  if  only  one-half  of  peroxide  be  used,  fusion  will  take  place, 
and  there  will  be  a  sudden  evolution  of  gas  with  explosive  force. 

The  following  original  papers  are  contained  in  this  number;— 

Thermo-Chemical  Researches  on  Bodies  formed  by  Double 
Decomposition. — MM.  Berthelot  and  Longuinine. — This  very 
lengthy  memoir  is  sub-divided  as  follows  : — Method  ;  acetic  chloride, 
C4H3C102 ;  acetic  bromide,  C4H3Br02  ;  acetic  iodide,  C4H3IQ3  ;  buty¬ 
ric  bromide,  C8H2Br02;  anhydrous  acetic  acid,  (C4Ha03)2;  forma¬ 
tion  of  anhydrous  acids  ;  formation  of  acid  chlorides. 

Laws  which  Regulate  the  Division  of  a  Substance  between 
Two  Solvents. — MM.  Berthelot  and  Jungfleisch. 

Laws  which  Regulate  the  Division  of  a  Substance  between 
Two  Solvents. — M.  Berthelot. — The  first  of  these  memoirs  contains 
the  lengthy  description  of  the  experiments,  and  the  second  paper 
the  theory  deduced  therefrom. 

Researches  on  the  Condition  Salts  are  in  when  in  Solution. 
— MM.  Berthelot  and  L.  de  Saint-Martin. — This  memoir  contains  the 
following  chapters: — Acid  salts  in  solution;  division  of  acids  between 
one  and  the  same  base. 

Preparation  of  Pure  Nitrogen. — M.  Berthelot. — Take  a  bottle  or 
flask  of  from  10  to  15  litres’ capacity ;  place  at  the  bottom  some  200  grms. 
of  pure  copper  turnings,  and  pour  over  these,  so  as  to  cover  the  metal 
partly,  a  quantity  of  liquid  ammonia.  The  bottle  is  closed  by  means 
of  perforated  cork,  fitted  with  a  safety-tube  and  gas  delivery-tube, 
which  latter  is,  however,  closed  by  means  of  a  caoutchouc  tube,  shut 
off  with  a  spring  clip.  The  bottle  so  arranged  isleft  standingfor  some 
days,  care  being  taken  to  shake  up  its  contents.  The  oxygen  of  the 
air  contained  in  the  bottle  is  completely  absorbed,  and  the  pure  nitro¬ 
gen  may  be  readily  transferred  to  another  vessel. 

Reacftion  of  Phenol  upon  Ammonia. — M.  Berthelot. — The  author 
states  that,  contrary  to  the  general  opinion  on  this  subjedt,  his  re¬ 
searches,  expressly  instituted  to  illustrate  this  matter,  ha\e  proved 
that,  under  no  conditions,  ammonia,  or  compounds  thereof,  yields  any 
aniline  when  heated  with  phenol  in  sealed  tubes. 

Distillation  of  Super-Heated  Liquids. — M.  Berthelot. 

Acftion  of  Perchloride  of  Phosphorus  upon  Iodoform. — A. 
Gautier. — The  main  result  of  this  reaction  is  the  formation  of  chloro¬ 
form — 

2CHI3  +  3PC16=2CHC13  +  Ie  +  3PC13. 

Properties  of  Iodic  Acid. — A.  Ditte.— This  lengthy  memoir  is 
divided  into  the  following  sections: — Anhydrous  iodic  acid  ;  hydrated 
iodic  acid.  The  author  describes,  at  great  length,  the  preparation, 
properties,  and  all  reactions  of  these  substances. 


Revue  des  Cours  Scientlfiques  de  la  France  et  de  VEtranger , 

May  7,  1870. 

Although  this  number  does  not  contain  any  papers  or  memoirs 
specially  devoted  to  chemistry  or  collateral  sciences,  the  following 
paper— 
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Scientific  Work  done  in  the  Departments  of  France — E. 
Blanchard- — Contains  particulars  which  we  briefly  quote  here.  Al¬ 
luding,  in  the  first  place,  to  a  long-disputed  question — to  wit,  the 
alleged  identity  of  composition  of  all  the  sulphurous  mineral  waters 
met  with  on  the  Pyrenees  (French  side) — the  author  states  that  the 
very  careful  researches  of  Dr.  Filhol,  of  Toulouse,  have  proved  the  fadt 
that  some  of  these  waters,  while  impregnated  with  sulphuretted 
hydrogen,  contain  an  exceptionally-large  proportion  of  carbonate  of 
soda,  whereby  they  are  quite  alkaline;  while  others,  again,  which  are 
very  prone  to  decomposition,  contain  sulphuretted  hydrogen  in  a  pecu¬ 
liar  state;  lastly,  some  of  these  waters  contain  an  abundance  of  barc- 
gine,  a  peculiar  organic  matter.  To  Dr.  Filhol,  also,  is  due  the 
initiative  of  exploring  some  of  the  caverns  of  the  Ariege,  and  especially 
the  cave  of  Herm.  These  labours  have  brought  to  light  several  im¬ 
portant  fadls  relating  to  primitive  man,  and  to  such  now  extindt 
animals  as  the  Felis  spelcea  and  Ursus  spelceus.  The  author  of  this 
paper  speaks  highly,  and  describes,  at  great  length,  the  very  assiduous 
labours  of  Dr.  P.  Rouville,  at  Montpellier,  in  reference  to  an  excellent 
geological  map  of  the  Departement  de  l’Herault  (a  most  interesting 
part,  not  only  of  France,  but,  generally  speaking,  for  geological  dis¬ 
coveries)  ;  while  the  mining  engineer,  Mallard,  has  worked  in  a  similar 
diredtion  for  the  departments  of  the  Haute-Vienne  and  Creuse.  To 
both  the  gentlemen  just  named,  as,  also,  to  M.  E.  Dumortier,  w'ho  has 
likewise  excelled  in  geological  labours  relating  to  the  right  bank  of 
the  Rhone  and  Jura  distridts,  silver  medals  have  been  given  by  the 
Geological  Society  of  France. 

No.  24,  i87o; 

The  Science  of  Life. — Dr.  W.  Kuhne. — A  verbatim,  but  translated 
report  of  the  author’s  ledture  at  the  inauguration  of  a  physiological 
laboratory  in  connedtion  with  the  Athenaeum  at  Amsterdam.  We  re¬ 
gret  that  the  length  of  this  excellent  paper  does  not  admit  either  its 
abstradtion  or  full  reproduction. 

Parasites  of  and  on  the  Cereals  :  Ergot  of  Rye. — E.  Fournier. 
— A  ledture  on  this  subject,  containing  a  large  amount  of  useful  in¬ 
formation. 

Composition  of  the  Air  (Gas,  rather)  Given  Off  by  a  Chaufer 
containing  Ignited  Charcoal. — Dr.  C.  Bernard. — The  author,  while 
continuing  his  lectures  on  asphyxia  by  vapours  of  burning  charcoal, 
quotes  the  following  analysis,  by  Dr.  Leblanc,  of  the  gas  above  named, 
containing,  in  ioo  parts — Oxygen,  1979;  nitrogen,  75‘02;  carbonic 
acid,  4-6i  ;  oxide  of  carbon,  074 ;  carburetted  hydrogen,  0-04; — 
total,  100. 


Revue  Hebdomadaire  de  Chimie,  May  5,  i87o. 

Apparatus  for  the  Prevention  of  Steam-Boiler  Explosions. — 
O.  Zabel. — The  author  gives,  as  a  theory  for  the  cause  of  these  ex¬ 
plosions,  a  superheating,  accompanied  by  a  peculiar  stagnation  of  the 
water  in  the  boilers;  and  says  that,  when  such  a  condition  occurs,  a 
very  slight  cause — for  instance,  even  the  starting  of  the  engines — may 
cause  a  motion  in  the  water,  which,  being  super-heated,  is  thereby 
suddenly  converted  into  steam  of  very  high  pressure,  thus  causing  the 
explosion.  The  apparatus,  described  at  length,  is  intended  to  remedy 
the  stagnation  of  the  water,  and  its  consequent  super-heating,  by  keep¬ 
ing  it  in  motion. 

Centrifugally-Adting  Rag-Washing  Machine. — W.  Ralp. 

Preparation  of  Sea-Weed,  and  its  application  to  the  Manu¬ 
facture  of  Paper. — J.  E.  Brizot. — It  is  rather  difficult  to  make  out 
what  kind  of  sea-weed  the  author  refers  to,  and  this  the  more  so  as 
there  are  several  different  species  of  these  plants,  and  some  specifically 
belonging  to  the  Mediterranean,  on  the  shore  of  which  the  author’s 
residence  (Toulon)  is  situated.  From  the  description  given,  we  pre¬ 
sume  the  Laminaria  digitata  is  alluded  to  ;  and  this  weed  is  largely 
found  in  some  portions  of  the  seas  surrounding  the  British  Isles.  The 
weed  is  washed,  the  bark,  or  skin,  is  removed,  as  far  as  necessary,  and, 
thus  prepared,  placed  in  dilute  sulphuric  acid  for  the  purpose  of  soften¬ 
ing  the  weed,  after  which  it  is  bleached  and  made  into  pulp. 

Ciment  Lapidifique  Hydrofuge. — Under  this  name,  MM.  Camus 
and  Sons,  2,  Rue  Barbette,  Paris,  have  for  sale  a  substance,  not  speci¬ 
fied  as  to  its  composition,  but  very  highly  recommended  for  its  quali¬ 
ties  of  curing  and  preventing  dampness  of  walls ;  and  the  colour  of 
this  material,  a  bright  grey,  is  such  as  not  to  require  painting  or  paper¬ 
ing  of  walls  covered  with  it. 

New  Method  for  the  Preservation  of  Meat. — The  process  here 
described  may  be  summarised  thus  : — The  beasts  are  killed  by  causing 
them  to  inhale  carbonic  oxide.  As  soon  as  they  have  become  thereby 
insensible,  they  are  bled  ;  the  operations  after  the  killing  of  the  animal 
are  performed  as  usual.  The  meat  is  next  exposed  in  a  peculiarly- 
construdted  vessel  to  an  atmosphere  composed  of  nitrogen  and  oxide 
of  carbon,  and  afterwards  placed  in  a  box  over  a  mixture  of  sulphurous 
acid  and  charcoal.  This  is  Mr.  Gamgee’s  process. 


Cosmos,  May  14,  i87o. 

Meteorological  Prognostics  for  i87o. — Dr.  Chapelas-Coulvier- 
Gravier. — From  this  paper  we  quote  that,  according  to  the  author’s 
scientific  investigations,  extending  some  years  back,  and  for  sound 
reasons,  based  on  a  series  of  observations,  the  temperature  this  year 
will  be  moderate,  while  rain  and  dry  -weather  will  be  successively  ex¬ 
perienced.  There  will  be  no  excessive  drought.  ‘Thunderstorms  will 
be  frequent,  and,  on  the  whole,  the  season  will  be  as  that  of  1862. 

Although  not  exactly  belonging  to  the  subjects  usually  treated  of 
in  our  paper,  we  call  attention  to  the  following: — 


Important  Archeeological  Discoveries  in  the  Ancient  Gaulic 
Cemetery  near  Chassemy  (Aisne). 

Peculiar  Substance  Fallen  in  the  shape  of  Rain  at  Genoa 
on  the  14th  of  February  last. — G.  Bocardo. — The  material  alluded 
to  consisted,  in  100  parts,  of — Water,  6‘4go ;  organic  nitrogenised 
matter,  6  611 ;  sharp  sand,  mixed  with  a  small  quantity  of  clay,  65‘6iS  ; 
oxide  of  iron,  I4‘6g2  ;  carbonate  of  lime,  8-589.  The  author  also  gives 
the  results  of  his  microscopical  investigations  on  this  subjedt,  finding 
the  powder  to  contain  several  sporulae  of  cryptogamic  plants,  and  a 
substance  akin  to  starch  in  structure,  at  least  as  to  the  origin  of  this 
dust.  The  author  speaks  very  reservedly,  reminding  his  readers  that, 
according  to  Captain  Maury’s  observations  (as  in  1846),  dust  may  blow 
even  across  the  Atlantic  towards  the  Azores  and  Southern  Europe. 

Anthropophagi  of  Chauvaux.— Dr.  Spring. — The  author  relates, 
at  length,  his  discoveries  in  the  cave  of  Mount  Chavaux,  Namur, 
Belgium,  and  proves  that,  at  a  remote  period  of  man’s  existence, 
anthropophagism  was  very  common.  This  paper  is  interesting  also 
for  the  history  of  primitive  man. 


Monatsberichte  der  Koniglich  Preussischcn  Akademie  der  Wissen~ 
schaften  zu  Berlin,  February,  i87o. 

The  only  papers  relating  to  chemistry  of  this  number  are — 

Preparation  of  Ethylamines  on  the  Large  Scale. — Prof.  A.  W. 
Hofmann. 

Desulphuration  Products  of  Diphenyl-Sulphocarbamide. — 
Prof.  A.  W.  Hofmann. — Both  these  papers  are  too  much  condensed 
already  to  admit  of  any  useful  abstradtion. 


Journal  filr  Praktische  Chemie  (double  number),  Nos.  4  and  5,  iS7o 

This  number  contains  the  following  original  papers  and  memoirs  : — • 

On  the  Haloid  Compounds  which  Correspond  to  Picric  Acid 
and  Dinitrophenol,  and  some  Derivatives  thereof. — Dr.  C. 
Clemm. — In  addition  to  a  lengthy  introdudtion,  this  memoir  contains 
the  following  sedtions  : — Adtion  of  pentachloride  of  phosphorus  on 
picric  acid ;  preparation  of  trinitro-chlorobenzol ;  trinitro-chloro- 
benzol  and  ammonia ;  trinitro-chlorobenzol  and  aniline ;  trinitro-chloro¬ 
benzol  and  ethyl-aniline  ;  trinitro-chlorobenzol  and  phenol-sodium  ; 
trinitro-chlorobenzol  and  rhodan-potassium  ;  dinitrophenol  and  phos- 
phor-pentachloride ;  dinitro-chloro-benzol  and  ammonia;  conversion 
of  dinitro-bromobenzol  into  dinitro-phenol  and  into  dinitraniline  ; 
dinitro-bromobenzol  and  aniline. 

Some  of  the  Derivatives  of  Mercuro-Diphenyl,  Mercuro- 
Ditolyl,  and  Mercuro-Dinaphthyle. — R.  Otto. — This  paper  treats 
on  acetic  acid  mercuro-monophenyl ;  nitric  acid  mercuro-monophenyl ; 
carbonic  aciddimercuro-monophenyl ;  behaviour  of  mercurous  chloride 
with  mercuro-diphenyl ;  mercuro-monophenyl-cyanide ;  mercuro-mono- 
phenyl-sulphocyanide — 

^6^5  l  Her  ■ 

CN-S  J  ’ 

mercuro-monophenyl-hydroxyl — 


mercuro-monotolyl-chloride— 


mercuro-mononaphthyl-chloride — 

ClC)H7  {  Her  • 

Cl 

myristinic  acid  mercuro-monophenyl — • 

C6Hs  l  He 

C14H270~0}H2’ 

On  Madder. — Dr.  A.  Petzhold. — This  highly  interesting  paper 
contains  the  tabulated  results  of  the  ash  analyses  of  no  less  than  thir¬ 
teen  samples  of  madder — viz.,  five  samples  from  Zeeland,  and  the  rest 
from  the  Vaucluse. 

On  a  Rapidly-Executed  and  Correct  Method  for  the  Quan¬ 
titative  Estimation  of  Nitric  Acid  in  the  Potable  Waters  of 
Basle,  Switzerland.— Dr.  Goppelsroeder. — From  the  appendix  to 
this  rather  lengthy  memoir,  we  learn  the  following  about  the  quantity 
of  nitric  acid  contained  in  a  litre  of  snow  fallen  on  the  following  days 
of  this  year; — February  8th,  0‘002  grm. ;  Feb.  12th,  o-ooi7,  and  later 
same  day,  o‘oo2  ;  Feb.  21st,  o'oo2,  and  later  same  day,  o-oo72 ;  Feb. 
22nd,  o-oo2  ;  March  4th,  o-ooi6. 

Conveision  of  Starch  by  so-called  Diastase  of  Malt. — Dr.  A. 
Schwarzer. — A  lengthy  treatise  on  this  subjedt,  containing  the  results 
of  a  number  of  experiments  on  the  large  as  well  as  the  small  scale. 

On  Glaucopyrite. — Dr.  F.  Sandberger. — This  mineral,  newly  dis¬ 
covered,  has  a  specific  gravity  of  7-i8i  ;  its  formula  is — 


It  contains,  in  100  parts— Sulphur,  2‘36  ;  arsenic,  66-go  ;  antimony, 
3‘59  ;  iron,  2i‘38  ;  cobalt,  4‘67  ;  copper,  1-14. 

New  Derivatives  of  Aromatic  Amido  Acids. — P.  Griess. — This 
memoir  treats  of— Carboxamido-salicylic  acid;  carboxamido-hippuric 
acid — 


Fe 

FeS.,  +  i2(CO) 
(Cu) 


As2 

(Sb)4. 
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Lead  Chromate 


f  Chemical  News, 
t  May  27,  1870. 


C7H4N  ( 
C1gHI8N407  — C7H4N  I  ^ 


H 

C"Q 


0a.C„H2(NH.,)0 

02.C2H,,(NH;)0 


Polytechnisches  Journal  von  Dingier,  second  number  for  April,  1870. 

The  first  April  number,  not  having  come  to  hand  yet,  will  be  quoted 
afterwards.  The  above-natmed  number  contains  the  following 
original  papers  and  memoirs  relating  to  chemistry  and  collateral 
sciences : — 


Improved  Attwood’s  Machine. — C.  Oechsle. — This  paper  is 
illustrated  by  engravings.  The  contrivances,  however,  are  real  im¬ 
provements  ;  and  the  author,  a  physical  instrument  maker,  has  applied, 
in  an  ingenious  manner,  an  eleCtro-magnetic  apparatus. 

Improvement  in  the  so-called  Chamber  Method  of  White- 
Lead  Manufacture. — F.  Brammer. — By  this  process,  the  lead  in 
thin  sheets  is  exposed,  in  a  properly-construCted  room,  to  the  joint 
but  alternate  aCtion  of  the  vapours  of  acetic  acid  (vinegar)  and  an 
atmosphere  of  pure  carbonic  acid.  The  author  describes,  at  great 
length,  his  manufactory,  arranged  according  to  this  plan  of  preparing 
white-lead,  which  has  the  very  decided  advantage  of  yielding  an  ex¬ 
cellent  produdt,  and,  at  the  same  time,  preserving  the  health  of  the 
workmen. 

Description  of  a  N ew  Apparatus  for  the  purpose  of  Replacing 
the  Claying  and  Liquoring  Processes  in  the  Sugar  Manufac¬ 
ture  and  Refining. — Dr.  O.  Tech. — The  author  describes  his  process 
and  apparatus  at  length.  The  main  principle  is  that  a  column  of 
liquid  (in  this  instance,  a  very  concentrated  and  fine  liquor)  exercises, 
when  32  feet  high,  a  pressure  of  15  lbs.  to  the  square  inch.  This 
principle  is  made  use  of  with  properly-construdted  air-tight  apparatus 
to  clear  the  sugar  placed  in  the  moulds  in  a  very  short  space  of  time, 
and  with  a  very  considerable  saving  of  labour  and  materials. 

Chemical  Investigation  of  Several  Samples  of  Condensed 
Milk  (Preserved  Milk). — L.  Kofler. — The  author  has  extended  his 
researches  over  five  samples— 1,  Anglo-Swiss  Condensed  Milk  Com¬ 
pany;  2,  from  Sassin  (Prussia);  3,  from  Vivis  (Switzerland) ;  4,  from 
Kempten  (Bavaria) ;  5,  prepared  by  the  author.  These  samples  con¬ 
tain,  besides  sugar  (purposely  added  to  an  extent  of  from  25  to  30  per 
cent),  and  milk  sugar  to  from  14  to  18  per  cent — 


1. 

2. 

3- 

4- 

5- 

Water . 

22’  180 

i8’824 

22-421 

18-810 

20-770 

Fatty  matter  (butter) 

I2'26o 

12-625 

12-030 

13-650 

12-830 

Caseine  and  albumine 

28-100 

24-240 

25-960 

24-900 

29-600 

Ash  . 

2'i8o 

2-482 

2-673 

2-430 

2-865 

The  paper  contains  a  full  and  lengthy  report  on  these  articles,  all  of 
which  were  also  submitted  to  microscopic  investigation,  and  found  to 
be  genuine  articles,  in  every  respeCt  fit,  when  diluted  with  water  (in 
which  liquid  all  these  substances  were  readily  soluble  in  the  cold),  to 
be  used  as  milk. 

Abbreviated  Method  of  Designating  the  Measures  and 
Weights  of  the  Metrical  System. — J.  C.  Evers. — The  author,  In¬ 
spector  of  the  Netherlands’  Government  Telegraph  Lines,  has  intro¬ 
duced  at  the  offices,  under  his  orders,  the  following  simple  plan: — 
Myriametre,  MM. ;  kilometre,  KM. ;  hectometre,  HM.  ;  decametre, 
DM.  ;  metre,  M. ;  decimetre,  dM. ;  centimetre,  cM. ;  millimetre,  mM. ; 
square  kilometre,  KM„. ;  square  metre,  M2. ;  square  centimetre,  cMa. ; 
stere,  or  cubic  metre,  S.  or  M3. ;  cubic  centimetre,  cM3. ;  cubic  milli¬ 
metre,  mM3. ;  kilolitre  (1000  litres),  KL. ;  hectolitre,  HL. ;  kilogramme, 
KG.;  gramme,  G. ;  decigramme,  dG. ;  centigramme,  cG. ;  milli¬ 
gramme,  mG. 


Annalen  der  Chemie  und  Pharmacie,  VII.  Supplementband,  No.  2, 

1870. 

This  number  contains  the  following  original  memoirs  and  essays: — 

Researches  concerning  the  Iodated  Salicylic  Acids:  Oxy- 
salicylic  Acid  and  Hypogallic  Acid. — Dr.  P.  Liechti. — This  very 
extensive  memoir  is  divided  into  the  following  sections: — Preparation 
of  iodsalicylic  acids ;  mono-iodsalicylic  acid— 

c7h3io3=c6h3i  I  qh°H 

di-iodsalicylic  acid — 

C7HJ03=CflH2I2{g°OH 

oxysalicylic  acid — 

C7H60  — CeH3 1  H 

opinic  and  isopinic  acids. 

Preliminary  Notice  on  some  of  the  Acids  which  are  gene¬ 
rated  from  Salicylic  Hydride. — Dr.  Stiideler. 

Acftion  of  Hydrogen  upon  Perchloride  of  Methan.  —  Dr. 
Stiideler. 

Dichloride  of  Phenol,  Dichloronitro-Phenol,  and  Dichlor- 
amido-Phenol. — Dr.  F.  Fischer. 

On  Chloronitrophenols. — A.  Faust  and  E.  Saame. 
Orthonitro-Dichlorphenol  and  an  Isomeric  Dichlorphenol. 
— O.  Seifart. 

Reduction  of  Nitrobenzol  by  means  of  Hydrobromic  and 
Hydrochloric  Acids. — Dr.  H.  Baumhauer. — This  memoir  contains 
the  following  sections: — Action  of  hydrobromic  acid  upon  benzol; 
action  of  hydrochloric  acid  upon  nitrobenzol. 


Description  of  an  Improved  Gas  Furnace  for  Elementary 
Organic  Analysis. — C.  Glaser. — Illustrated  by  lithographs. 

F  ormation  of  Iodoform,  and  Application  of  this  Reaction  to 
Chemical  Analysis. — A.  Lieben. 

Mode  of  Transit  of  Alcohol  into  the  Urine. — A.  Lieben. 

VII.  Supplementband,  No.  3,  1870. 

This  number  opens  with  the  very  lengthy  memoir  on — - 

Anthracen  and  Alizarin.— C.  Graebe  and  C.  Liebermann. — We 
can  here  only  quote  the  chapters  of  this  memoir — Anthracen ;  hy¬ 
drides  of  anthracen  ;  bromine  derivatives  of  anthracen  ;  chlorine  de¬ 
rivatives  of  anthracen;  anthrachinon  and  substituted  anthrachinones ; 
alizarin;  purpurin ;  pseudo-purpurin ;  chrysophanic  and  chrysam- 
minic  acids  ;  constitution  of  anthracen  and  its  derivatives. 

The  Avogadro  Law,  as  Derived  from  the  Mechanical  Gas 
Theory. — A.  Naumann. 

On  the  Avogadro  Law. — K.  Zoppritz. 

Nature  of  the  Chemical  Elements  as  a  Funcftion  of  their 
Atomic  Weights. — L.  Meyer. — Illustrated  by  lithographs. 


Journal  fur  Gasbeleuchtung,  April,  1870. 

Contains — 

Normal  Flames  for  Photometric  Use.— Dr.  Schilling, — A  series 
of  figures. 

Tar  as  Fuel  in  Gas-Works. — H.  Raupp. — Illustrated  with  en¬ 
gravings. 

Water  Supply  and  Water-Works  of  the  Town  of  Bruns¬ 
wick. — W.  Claus.— A  very  complete  description  and  review  of  this 
matter. 

Brief  Notes  on  the  Water  Supply  and  Water-  Works  of  Ger¬ 
man  Towns. — Dr.  Schilling. 


NOTES  AND  QUERIES. 

Indigo-Carmine. — (Reply  to  “  J.  D.  S.”) — Consult  the  works  men¬ 
tioned  in  our  issue  of  the  March  nth  last,  under  the  heading  “  Colours 
and  Pigments”  (p.  120) ;  also  Cooley’s  “  Cyclopcedia  of  Practical  Re¬ 
ceipts,”  published  by  Churchill. 

Self-Raising  Flour. — I  should  feel  obliged  if  anyone  could  give 
me  information  as  to  what  material  is  introduced  into  flour  to  con¬ 
stitute  it  “  self-raising.”  I  have  made' a  few  rough  analyses,  but  they 
have  resulted  in  nothing.  No  carbonic  anhydride  is  given  off  on 
treating  the  flour  with  water  or  with  an  acid. — B.Sc. 

Lead  Chromate. — (Reply  to  “  Colourman.”) — The  following  plan 
will  best  answer  your  purpose  : — Take  a  solution  of  33  parts  of  acetate 
of  lead  in  100  parts  of  water ;  precipitate  this  first  by  a  solution  of 
22  parts  of  carbonate  of  soda  in  60  parts  of  water,  let  the  precipitate 
settle,  and  then  decant  the  water.  Next,  add  to  the  precipitate  a  solu¬ 
tion  of  17I  parts  of  neutral  chromate  of  potassa  in  50  parts  of  water  ; 
take  care  to  stir  this  mixture  well,  and,  after  collecting  on  a  filter, 
wash,  press,  and  dry.  The  chromate  thus  prepared  remains  bright 
yellow,  and  does  not  redden  by  being  ground  up  with  water.  The 
process  is  described  at  length  in  Dingler’s  Polytechniches  Journal, 
vol.  lxxxvi.,  p.  438. 

Fairfax’s  Test-Papers.— In  justice  to  chemical  students,  I  think 
the  following  points  respecting  “Fairfax’s  test-papers  ”  should  be 
made  known: — (1)  When  placed  in  distilled  water,  the  colouring 
matter  is  dissolved  out  in  a  few  minutes,  and  leaves  the  paper  so  as 
to  be  totally  unaffected  by  either  acids  or  alkalies.  (2)  Sulphuretted 
hydrogen  gas  immediately  decolourises  it,  indicating,  according  to  the 
inventor’s  directions  on  the  cover,  a  substance  of  an  alkaline  nature. 
The  colour  cannot  be  restored  by  acetic  acid,  but  by  one  of  the  stronger 
acids,  such  as  sulphuric.  (3)  The  paper  is  apparently  kept  moist  by 
chloride  of  calcium,  the  result  being  that  the  colouring  matter  stains 
anything  with  which  the  paper  is  placed  in  contact.  These  points 
scarcely  bear  out  the  announcement  upon  the  cover — viz.,  that  it  is 
“  the  most  delicate  test  for  ordinary  acids  and  alkalies,”  and  “  litmus 
superseded.” — T.  B, 


MEETINGS  FOR  THE  WEEK. 


Monday,  30th. — London  Institution,  4. 

Tuesday,  31st. — Institution  of  Civil  Engineers,  8. 

-  Royal  Institution,  3.  Prof.  Seeley,  “  On  Present 

English  History.” 

Thursday,  Juneand. — Royal  Institution,  3.  Prof.  Tyndall,  “  On  Elec¬ 
tricity.” 

-  London  Institution,  7.30. 

-  Royal  Society  Club,  6. 

-  Royal,  8.30. 

-  Chemical,  8.  Dr.  Odling,  “  On  the  Platinum  Am¬ 
monias.” 

Friday,  3rd. — Royal  Institution,  8.  Prof.  Max  Muller,  “  Migration  of 
Fables.” 

-  Geologists’  Association,  8. 

Saturday,  4th. — Royal  Institution,  3.  Prof.  Grant,  “  Astronomy  of 
Comets.” 


CHjEuneC3,Li8^oEWS’ }  New  Apparatus  for  Reducing  Chloride  of  Silver. 
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ON  THE 

PRESENCE  OF  POTASH  IN  CHROMATE  OF  LEAD. 

By  Dr.  T.  L.  PHIPSON,  F.C.S., 

Member  of  the  Chemical  Society  of  Paris. 

On  making  the  analysis  of  some  organic  compounds 
recently  introduced  into  the  arts,  it  struck  me  that  the 
carbon  determinations  obtained  by  oxide  of  copper  were 
rather  higher  than  those  obtained  by  chromate  of  lead. 
The  difference  was  slight,  but  nearly  sufficient,  in  one 
case,  to  modify  the  formula  deduced  from  the  results. 

It  then  occurred  to  me  that  this  might  be  due  to  a 
small  quantity  of  potash  retained  by  the  fused  chromate 
of  lead.  I  therefore  adted  upon  some  500  grms.  of  this 
compound  with  boiling  distilled  water,  and  detedted 
potash  in  the  filtrate  in  every  instance.  The  samples 
examined  were  prepared,  I  believe,  in  Germany.  Four  of 
them  were  tested  quantitatively,  and  gave  from  o-oi  to 
0*02  per  cent  of  potash.  Although  so  small,  this  amount 
of  potash  might,  in  some  cases,  influence  the  results  of 
combustion,  unless  certain  precautions  are  taken,  as  will 
be  easily  seen  by  taking  into  consideration  the  great 
weight  of  chromate  of  lead  which  enters  the  com¬ 
bustion-tube,  and  the  small  weight  of  matter  usually 
subjeded  to  combustion  in  order  to  ensure  complete 
results. 

Taking  the  most  favourable  view  of  the  case,  the 
quantity  of  matter  burnt  being  stated  at  o'ioo  grm.,  and 
the  quantity  of  potash  existing  in  the  chromate  of  lead  at 
o-oi  per  cent,  the  quantity  of  chromate  of  lead  which  is 
used  in  the  ordinary-sized  combustion-tubes  may  be  set 
down  at  140  to  150  grms.  Let  us  say  only  100  grms.  (for 
this  quantity  may  be  reduced  to  even  less).  In  this  case, 
we  should  have  a  certain  loss  of  1-2  per  cent  of  carbon  in 
the  analysis. 

The  precautions  to  be  taken  to  avoid  error  from  this 
source  are: — To  use  a  slight  excess  of  lead-salt  in  the 
preparation  of  the  chromate,  and  to  wash  thoroughly  with 
boiling  water;  to  test  occasionally  for  potash  the  chro¬ 
mate  of  lead  supplied  by  commerce  for  the  purpose  of 
organic  analysis  ;  instead  of  140  to  150  grms.  of  chromate 
in  the  combustion-tube,  to  take  not  more  than  70  to  75, 
which  may  in  most  cases  be  easily  done  by  using  a  nar¬ 
rower  and  rather  shorter  tube;  and,  finally,  to  take  as 
large  a  quantity  of  the  substance  (o'2  to  0-5  grm.)  as  can 
ibe  conveniently  or  safely  taken  for  the  analysis. 

In  these  circumstances,  chromate  of  lead  will  retain  all 
its  superiority  over  oxide  of  copper  as  an  agent  of  com¬ 
bustion. 

Analytical  Laboratory,  Putney,  S.VV. 


EXPERIMENTS  ON  THE 

EFFECT  OF  ALCOHOL  (ETHYLIC  ALCOHOL) 
ON  THE  HUMAN  BODY.* 

By  E.  A.  PARKES,  M.D.,  &c., 
and 

COUNT  C.  WOLLOWICZ,  M.D.,  &c. 


The  authors,  eminent  army  medical  and  scientific  men,  took 
the  opportunity  which  the  willingness  and  zeal  of  a  very 
intelligent  healthy  soldier  afforded  them, of  investigating  the 
subjedt  above  alluded  to,  which,  very  rightly,  they  consider 
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of  great  importance  for  the  precise  knowledge  of  the  phy¬ 
siological  effedts  of  alcohol  on  the  human  system.  As 
might  be  expedted,  this  paper  describes,  exhaustively  and 
at  great  length,  all  the  experiments  made,  and  the  con¬ 
ditions  under  which  they  were  made.  We  can  only  give 
here  a  brief  resume  of  the  general  conclusions  arrived  at, 
irom  which  we  learn  that  small  quantities  of  absolute 
alcohol  (1  and  2  fluid  ounces  =  respedtively  to  28-4  and 
56-8  c.c.),  given  in  divided  doses  to  a  perfectly  healthy 
man,  seemed  to  increase  his  appetite ;  4  fluid  ounces 
lessened  it  considerably,  and  larger  quantities  almost 
destroyed  it.  In  other  healthy  persons,  it  may  be  different 
from  the  above  ;  while,  in  most  cases  of  disease,  it  seems 
probable  that  a  much  smaller  amount  of  alcohol  would 
destroy  appetite.  The  number  of  beats  of  the  heart  in 
twenty-four  hours  (as  calculated  from  eight  observations 
made  in  fourteen  hours)  increases  very  largely — viz.,  an 
average  of  more  than  13  per  cent;  while  the  adtual  work 
done  by  the  heart  in  excess  was  found  to  be  equal  to 
lifting  15-8  tons  1  foot,  and  during  the  two  last  days  of 
the  experiment  it  did  extra  work,  to  the  amount  of  24  tons 
lifted  as  far.  These  few  particulars,  all  belonging  to  phy¬ 
siology,  may  suffice  to  give  a  slight  idea  of  the  great 
merits  of  this  paper,  from  which  highly  valuable  con¬ 
clusions  may  be  drawn  in  respedt  of  the  use  of,  and  far 
more  the  abuse  of,  ardent  spirits.  Although  these  were  un¬ 
known  as  beverages  some  200  years  ago,  they  are  now  con¬ 
sumed  to  such  an  extent,  that,  for  every  man,  woman,  and 
child  in  Scotland,  there  is  consumed  annually  10  litres  of 
alcohol,  at  59  per  cent  of  absolute  alcohol,  by  bulk, 
chiefly  in  the  shape  of  whisky. 


ON  A  NEW  APPARATUS  FOR  REDUCING 
CHLORIDE  OF  SILVER.* 

By  A.  LEIBIUS,  Ph.D., 

Assayer  to  the  Sydney  Branch  of  the  Royal  Mint. 


In  the  refinage  of  gold  bullion  by  Miller’s  new  chlorine 
process,  the  silver  contained  in  the  alloy  thus  treated  is 
eliminated  from  the  latter  in  the  state  of  argentic  chloride, 
which,  by  a  subsequent  process,  is  reduced  to  metallic 
silver. 

This  reduction  has  always  been  effected  in  the  usual 
manner,  viz.,  by  placing  the  slabs  of  fused  argentic  chlo¬ 
ride  between  plates  of  wrought-iron  or  zinc,  with  the 
addition  of  acidulated  water.  Although  a  perfedt  reduc¬ 
tion  to  metallic  silver  has  always  been  achieved,  yet  it 
required  a  considerable  amount  of  time  and  manipulation, 
since  the  thick  slabs  of  fused  argentic  chloride  were,  after 
two  to  three  days,  only  partially  converted  into  metallic 
silver,  and  had  to  be  re-arranged  in  order  to  expedite  their 
complete  redudtion.  Such  manipulations,  however,  were 
not  only  found  to  be  very  objedtionable  on  account  of  the 
time  they  required,  but  more  so  on  account  of  the  very 
disagreeable  work  which  they  caused  to  the  operator. 
The  reduced  spongy  silver  was  broken  up,  by  hand,  into 
small  pieces,  in  ordeUto  ascertain  its  complete  redudtion, 
and  was  then  boiled  in  acidulated  water  to  free  it  from 
iron  or  zinc. 

It  remained,  therefore,  a  desideratum  to  effedt  the  re¬ 
dudtion  of  the  fused  masses  of  argentic  chloride  in  a 
manner  which  would,  at  the  same  time,  be  quicker  in  its 
execution,  and  also  obviate  the  just-alluded-to  manipula¬ 
tions. 

In  1868,  Messrs.  De  la  Rue  and  Hugo  Muller,  in 
London,  construdted  a  galvanic  battery,  one  pole  of  which 
consisted  of  fused  argentic  chloride  the  thickness  of  a 
goose-quill,  the  other  pole  of  cylinders  of  zinc.  Adopting 
this  principle,  I  have  endeavoured  to  construdt  an  ap¬ 
paratus  which  should  fulfil  the  requirements  before 
referred  to. 


*  Abstract  of  a  paper  read  before  the  Royal  Society,  May,  1870. 


*  Read  before  the  Royal  Society  of  Victoria. 
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After  operating  successfully  with  a  small  model  which 
allows  the  reduction  of  about  250  ozs.  of  argentic  chloride  in 
oneoperation),  I  have,  with  slight  modifications,  constructed 
an  apparatus  which  will  reduce  from  1400  to  1500  ozs.  of 
argentic  chloride  in  24  hours.  The  apparatus  and  its 
dimensions  are  as  follows  : — 

Two  thick  boards,  15  inches  long,  are  joined  together 
on  both  ends  by  three  strong  battens,  so  as  to  form  an 
open  box  without  a  bottom,  13  inches  long  by  14  inches 
wide,  and  15  inches  high  (inside  measurement).  The  two 
boards  forming  the  length  of  the  box  or  frame  contain 
seven  vertical  grooves,  \  inch  wide  and  i  inch  deep,  at 
intervals  of  i|  inches  from  each  other.  These  grooves 
are  cut  down  to  a  length  of  12  inches,  leaving  3  inches  of 
each  board  forming  the  legs  of  the  frame. 

At  the  termination  of  these  grooves  passes  horizontally 
a  narrow  slit,  \  inch  deep,  and  along  the  whole  length  of 
each  board,  into  which  a  strip  of  metallic  silver,  £  inch 
wide  and  the  thickness  of  about  a  threepenny-piece,  is 
tightly  fixed,  projecting  on  one  side  of  the  frame  about 
18  inches  beyond  each  board. 

The  seven  grooves  already  alluded  to  are  for  holding 
zinc  plates,  i  inch  thick,  14  inches  long,  and  12  inches 
high,  which  rest  on  both  sides  on  the  strips  of  silver, 
which,  as  just  described,  are  jammed  horizontally  into 
the  sides  of  the  two  boards.  A  connection  is  thus  estab¬ 
lished  between  the  seven  zinc  plates  and  these  strips  of 
silver. 

The  second  part  of  the  apparatus  consists  of  a  wooden 
frame,  cut  out  of  a  solid  board  1  inch  thick,  and  supplied 
with  two  large  iron  handles.  This  frame  is  the  same 
length  as  the  box  holding  the  zinc  plates,  but  3  inches 
narrower.  It  contains  on  each  side,  parallel  to  the  direc¬ 
tion  of  the  zinc  plates,  twelve  slits  !  inch  long,  which 
hold  silver  bands  £  inch  broad  and  the  thickness  of  a 
threepenny-piece.  These  silver  bands  are  passed  through 
the  slits  in  the  board,  so  as  to  form  on  each  side  of  it  six 
loops,  11A  inches  in  length  and  £  inch  wide.  The  six 
loops  on  one  side  are  exactly  opposite  to  those  on  the 
other  side  of  the  board,  at  a  distance  of  about  g  inches. 
They  are  intended  to  hold  the  slabs  of  argentic  chloride, 
which  are  12  inches  long,  10  inches  high,  and  about 
f  inch  thick,  and  are  put  through  these  loops  lengthwise, 
projecting  on  each  end  about  1  inch  beyond  the  silver 
bands. 

The  whole  frame  holds,  as  before  stated,  six  of  these 
slabs  of  argentic  chloride,  which  are  placed  between  the 
six  spaces  formed  by  the  seven  zinc  plates,  from  which 
latter  they  are  about  4  inch  apart  on  each  side. 

The  projecting  horizontal  strips  of  silver  jammed  into 
the  sides  of  the  lower  frame  are  then  connected  with  the 
ends  of  the  silver  forming  the  loops  in  which  the  argentic 
chloride  is  suspended ;  and  the  whole  apparatus  thus 
charged  is  placed  in  a  tub  filled  with  water.  After  a  short 
time,  galvanic  aCtion  is  discernible;  the  liquid  gets  gradu¬ 
ally  warmer,  and  a  strong  galvanic  current  is  observed. 
After  about  24  hours,  the  aCtion  has  nearly  ceased,  and 
the  whole  argentic  chloride  is  found  to  be  completely 
reduced  to  metallic  silver,  which  retains  in  the  silver  loops 
the  same  shape,  and,  outwardly,  also  nearly  the  same 
appearance  as  when  first  introduced  as  argentic  chloride. 
The  latter  contains  always  more  or  less  chloride  of  copper 
(eliminated  together  with  the  silver  during  the  operation 
of  refinage  by  chlorine),  which  is  reduced  together  with 
the  chloride  of  silver ;  in  fact,  this  soluble  chloride  of 
copper  helps  to  act  as  an  exciting  liquor  for  the  battery. 
In  the  first  experiments,  a  weak  solution  of  salt  (chloride 
of  sodium)  was  used  as  exciting  liquor ;  but  it  was 
found  that  this  could  be  dispensed  with,  and  only  common 
water  used  (the  adtion,  however,  is,  in  this  case,  a  little 
retarded  and  does  not  become  powerful  until  about  two 
hours  after  the  battery  is  set).  By  using  a  part  of  the 
resulting  liquor  from  a  previous  redudtion  of  argentic 
chloride,  and  which  contains  chloride  of  zinc,  it  has  been 
found  that  the  galvanic  adtion  sets  in  very  rapidly,  and 
accelerates  thereby  the  completion  of  the  redudtion. 


f  Chemical  News, 

(  June  3,  1870. 

No  acid  is  used  ;  and,  therefore,  the  amount  of  zinc 
used  in  each  redudtion  has  invariably  been  found  to  be 
almost  the  theoretical  quantity  required  to  combine  the 
chlorine  of  the  argentic  chloride  treated  with  the  metallic 
zinc,  in  order  to  form  chloride  of  zinc. 

The  quantity  of  metallic  zinc  thus  used  was  always 
from  24  to  25  per  cent  of  the  weight  of  the  argentic 
chloride  reduced. 

The  reduced  silver  is  boiled  out  in  acidulated  water,  in 
order  to  remove  the  basic  and  oxy-chlorides,  and  finally 
in  pure  water,  while  still  suspended  in  the  silver  loops. 
As  soon  as  it  is  taken  off  the  last  boiling,  it  is  immediately 
ready  for  the  melting-pot,  since  the  heat  from  the  boiling 
water  dries  the  porous  mass  of  silver  sufficiently  to  allow 
of  its  immediate  melting.  The  seven  zinc  plates,  when 
first  used,  weigh  about  140  lbs.  avoirdupois  ;  the  six  slabs 
of  argentic  chloride,  of  the  dimensions  already  given, 
weigh  about  1400  ozs.  troy. 

The  zinc  plates  are  used  over  again,  until  too  thin  for 
that  purpose,  when  they  are  re-melted,  and  cast  into  new 
plates.  It  has  been  found  that  the  quantity  of  zinc  used 
is  little,  if  at  all,  increased  by  prolonging  the  time  of  con¬ 
nection  with  the  silver  plates  after  the  reduction  is  com¬ 
pleted  ;  the  whole  apparatus,  when  once  set  in  operation, 
can  therefore  be  left  to  itself  until  it  is  found  convenient 
to  melt  the  reduced  silver. 

While  this  apparatus  reduces  the  argentic  chloride  much 
quicker  than  if  the  latter  is  simply  placed  in  contact  with 
zinc  or  iron  plates,  it  obviates  any  handling  of  the  argentic 
chloride  from  the  time  the  latter  has  been  placed  in  the 
silver  loops  until  the  reduced  silver  is  ready  for  the 
melting-pot; — advantages  which  have  been  fully  appre¬ 
ciated  by  those  who  formerly  had  to  resort  to  tedious  and 
disagreeable  manipulations. 


ON  THE  SULPHO- ACIDS  OF  BENZOL. 

By  A.  ROSS  GARRICK, 

Balyett,  Stranraer,  Scotland. 

(Concluded  from  p.  245.) 


Salts  of  Isosulphobrom-Benzolic  Acid. 

Isosulphobrom-bcnzolate  of  Lead — - 

(C6H4BrS03)2Pb  +  3H20. 

The  lead-salt  crystallises  in  small  corny  crystals.  It 
contains  three  molecules  crystal  water,  and  is  more  readily 
soluble  in  water  than  the  lead-salt  of  the  former  acid.  It 
is  prepared  by  neutralising  a  solution  of  the  acid  with  lead 
carbonate. 

Water  estimation — 0-4922  grm.  of  the  salt  dried  in  the 
air  lost,  at  no0,  0-0340  grm.  =  6-90  per  cent  H20. 

Lead  estimation— 0-4708  grm.  of  the  dry  salt  gave 
0*2120  grm.  lead  sulphate  =  30-76  per  cent  Pb. 


Calculated. 

Found. 

(C6H4BrS03)2Pb  .. 

^ - 

679 

92-64 

— 

3H20  . 

54 

7‘3b 

6-go 

733 

100-00 

(C6H4BrS03)2  . . 

472 

69-52 

— 

Pb . 

207 

30-48 

30-76 

679 

100-00 

Isosnlphobrom-benzolate  of  Zinc — 

(C6H4BrS03)2Zn  +  6H20. 

The  zinc-salt,  as  prepared  from  the  lead-salt  by  pre¬ 
cipitating  the  lead  exactly  with  a  solution  of  zinc  sulphate, 
forms  very  indistinct  crystals  easily  soluble  in  water.  It 
forms  a  marked  contrast  to  the  beautiful  crystalline  zinc- 
salt  of  the  former  acid. 
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Water  estimation — (1)  0-1337  grm.  of  the  salt  dried  in 
the  air  lost,  at  no0,  0-0266  grm.  =  16-82  per  cent  H20. 
(2)  0-2395  grm.  of  the  salt  dried  in  the  air  lost,  at  no°, 
°'°397  grm.  =  16-57  per  cent  H20. 

Zinc  estimation — 0-1980  grm.  of  the  dry  salt  gave, 
on  ignition,  0-0306  grm.  =  12-27  Per  cent  Zn. 


Calculated. 

t 

Found. 

(C6H4BrS03)2Zn 
6H20 . 

r 

••  537'2 

. .  108-0 

83-27 

16-73 

I.  II. 

16-82  16-57 

(C6H4BrS03)2  .. 
Zn  . 

645-2 
..  472-0 

100-00 

87-89 

12'  1 1 

12*27 

537-2 

100-00 

Isosulpliobrom-benzolate  of  Barium — 

(C6H4BrS03)2Ba  +  2H20. 

The  barium-salt  differs  entirely  from  the  barium-salt  of 
the  former  acid.  It  crystallises  in  radiated  fibres  contain¬ 
ing  two  molecules  crystal  water.  The  barium-salt  of 
former  acid  forms  splendid  leaflets  of  a  silver  glance. 

By  neutralising  a  solution  of  the  acid  with  barium  car¬ 
bonate,  filtering,  and  evaporating,  this  salt  is  obtained. 

Water  estimation — o,37gi  grm.  of  the  salt  dried  in  the 
air  lost,  at  no°,  0-0203  grm.  =5-32  per  cent  H20. 

Barium  estimation — 0-3555  grm.  of  the  dry  salt  gave,  on 
ignition,  0-1358  grm.  barium  sulphate  =  22-45  per  cent  Ba. 


Calculated. 

I 

Found. 

(C6H4BrS03)2Ba  . . 

r 

609 

■\ 

9T39 

— 

21^2^  •  •  •  •  •  • 

3b 

5"bi 

5-32 

b45 

100-00 

(C6H4BrS03)2  . . 

472 

77-51 

— 

Ba . 

i37 

22-49 

22-45 

609 

100-00 

Isosulpliobrom-benzolate  of  Calcium — 

(C6H4BrS03)2Ca  +  H20. 

The  calcium-salt  forms  small  colourless  crystals  closely 
grouped  together,  which  are  easily  soluble  in  water.  It 
remains  unchanged  on  exposure  to  the  air,  whereas  the 
calcium-salt  of  the  former  acid  is  efflorescent  and  crys¬ 
tallises  in  large  monoclinic  prisms.  It  is  prepared  by 
neutralising  a  solution  of  the  acid  with  calcium  car¬ 
bonate. 

Water  estimation — 0-02365  grm.  of  the  salt  dried  in  the 
air  lost,  at  no0,  0-0088  grm.  =3-72  per  cent  H20. 

Calcium  estimation — 0-2300  grm.  of  the  dry  salt  gave 
o'o6o2  grm.  calcium  sulphate  =  7,65  per  cent  Ca. 


Calculated. 

J 

Found. 

(C6H4BrS03)2Ca 

h2o  . .  . . 

f 

.  .  512 

..  18 

9660 

3-40 

3-72 

(C6H4BrS03)2  . . 
Ca  . 

530 

..  472 

40 

100-00 

92-58 

7-42 

7-b5 

512 

100-00 

Isosulpliobrom-benzolate  of  Potassium — 

C6H4BrS02K0  +  H20. 

The  potassium-salt  is  exceedingly  soluble  in  water.  It 
crystallises  in  star-shaped  groups  containing  water  of 
crystallisation.  The  potassium-salt  of  the  former  acid 
forms  large  distind  rhombic  plates,  and  is  less  soluble  in 
water  than  this  salt. 

It  is  prepared  from  a  solution  of  the  bariura-salt  by  pre¬ 
cipitating  the  barium  exadly  with  potassium  sulphate. 


Water  estimation— 0'22g8  grm.  of  the  salt  dried  in  the 
air  lost,  at  no°,  o'oo85  grm.  =  3  6g  per  cent  H20. 

Potassium  estimation — 0-2620  grm.  of  the  dry  salt  gave 
0-0868  grm.  potassium  sulphate  =  14-53  per  cent  K. 


Calculated. 

1 

Found. 

C6H4BrS02K0 

^h2o  ..  .. 

c 

..  275-11 

96-83 

3‘i7 

3-69 

C6H4BrS03  . . 
K  . 

284-11 
. .  236-00 

..  39-II 

100-00 

85-79 

14-21 

14*53 

275-11 
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If  we  examine  the  characteristics  of  the  two  acids 
which,  with  their  salts,  have  just  been  described,  we 
cannot  doubt  but  that  we  have  to  do  with  two  entirely 
distinct  bodies.  Each  salt  of  one  acid  differs  very 
strikingly  from  the  corresponding  one  of  the  other  acid — 
no  two  analogous  salts  possess  the  least  degree  of  resem¬ 
blance  with  each  other.  In  addition  to  this,  the  sulpho- 
brom-benzolic  acid  first  prepared  is  much  less  deliques¬ 
cent  than  the  following  isomeric  acid  ;  the  fusing-point 
could  be  with  ease  determined,  and  was  found  exactly  at 
88°.  The  isosulphobrom-benzolic  acid,  on  the  other  hand, 
becomes  liquid  almost  instantaneously  on  coming  in  con¬ 
tact  with  the  air,  so  that  all  attempts  at  determining  the 
fusing-point  were  entirely  fruitless. 

The  physical  properties  compel  us,  then,  to  consider  the 
two  acids  as  isomeric,  and  not  identical.  Other  means  for 
characterising  the  two  we  do  not  possess,  but  circum¬ 
stances  cannot  possibly  work  such  differences  in  one  and 
the  same  body  as  we  observe  between  these  two  acids  and 
the  salts  derived  from  them. 

In  the  preparation  of  isosulphobrom-benzolic  acid,  after 
aCting  on  sulphobenzolic  acid  with  bromine  in  a  sealed 
tube,  the  residue  was  dissolved  in  water  and  evaporated 
on  the  water-bath  until  freed  from  hydrobromic  acid.  On 
attempting  to  dissolve  the  residue,  a  substance  separated, 
leaving  the  acid  in  solution.  This  was  then  separated 
by  filtration,  dissolved  in  alcohol,  and,  by  allowing  the 
solution  to  stand,  needle-shaped  crystals  were  obtained. 
It  seemed  probable  that  the  crystals  were  those  of  tetra- 
brombenzol ;  and,  on  making  an  estimation  of  the  amount 
of  bromine,  results  were  obtained  agreeing  pretty  closely 
with  the  theoretical  percentage  of  bromine  contained  in 
that  compound.  The  small  amount  of  substance  at  com¬ 
mand  rendered  it  impossible  to  make  an  estimation  of  the 
other  constituents,  or  to  control  the  estimation  of  bromine 
made. 

Bromine  estimation — 0-1063  grm.  of  the  substance  gave 
0-2007  grm.  silver  bromide  =  80-33  Per  cent  Bn 

Calculated  for 

tetrabrombenzol,  Found. 

C6H.,Br4. 


Carbon . 

.  72 

l8-28 

— 

Hydrogen 

2 

0*51 

— 

Bromine . 

.  320 

8l’2I 

80-33 

394 

100-00 

On  the  Preparation 

OF  THE 

Isomeric 

Diatomic 

Phenols  from  the  Sulpho-Acids  of  Benzol. 

The  principal  objeCl  of  scientific  chemistry  at  the 
present  day  is  not  the  simple  discovery  of  new  chemical 
individuals.  Although  they  are  constantly  appearing  in 
all  researches  in  the  field  of  science,  still  they  merely  aid 
the  investigator  in  simplifying,  in  systematising  known 
fads.  He  accepts  certain  theories  as  a  foundation  for 
his  researches  ;  and,  while  he  acknowledges  the  possibility 
that  these  accepted  theories  may  be  false,  he  nevertheless 
works  on  the  assumption  that  they  are  true.  If  new  fads 
brought  forward  by  him  present  no  points  which  speak 
against  the  theories,  he  has  no  right  to  disbelieve  them — at 
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all  events,  not  the  right  of  experience.  He  must,  on  the 
contrary,  if  possible,  show  in  what  relation  his  researches 
stand  to  the  ruling  theories.  If  he  then  succeeds  in 
proving  the  true  position  of  but  one  substance,  he  has 
accomplished  something  towards  the  one  grand  end  of  the 
science — classification. 

All  the  derivatives  of  benzol  in  which  two  hydrogen 
atoms  are  replaced  by  other  univalent  groups  have  been 
divided  into  three  series,  called,  respectively,  the  ortho, 
para,  and  meta  series.  Of  each  derivative,  there  exists 
three  isomeric  varieties,  corresponding  to  the  three  series. 
The  difference  between  the  three  varieties  arises  from  a 
difference  in  the  arrangement  in  the  substituting  radicals  in 
the  molecule. 

In  consequence  of  characteristic  reactions  and  methods 
of  formation,  the  three  isomeric  diatomic  phenols  or 
hydroxyle  derivatives  of  benzol  have  been  placed  as 
follows  : — 


Ortho  series.  Para  series.  Meta  series. 

Hydroquinone.  Resorcin.  Pyrocatechin. 


We  are,  however,  in  possesion  of  an  elegant  method  for 
the  formation  of  these  phenols  from  the  sulpho-acids. 
This  is  the  method  described  by  Kekule,  Wiirtz,  and 
Dusart.  It  consists  in  fusing,  at  a  high  temperature, 
the  potassium-salts  of  the  sulpho-acids  with  potassium 
hydrate.  By  this  means,  the  potassium  hydrate  adts  upon 
the  group  S02H0,  forming  potassium  sulphite  and  hy¬ 
droxyle,  which  latter  remains  in  the  benzol  molecule. 
The  same  thing  takes  place  if  one  hydrogen  is  replaced 
by  bromine  or  chlorine,  with  the  difference,  of  course, 
that  bromide  or  chloride  of  potassium  are  formed. 

By  applying  this  method  to  the  acids  above  described, 
I  have  been  enabled  to  show  to  which  of  the  three  groups 
they  each  belong. 
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Preparation  of  Resorcin ,  CgH4  j  -^q  from  Disulph 

benzolic  Acid. 
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It  was  highly  probable  that,  by  adopting  the  method  of 
Kekule,  Wiirtz,  and  Dusart,  one  of  the  three  isomeric 
phenols  (hydroquinone,  resorcin,  pyrocatechin)  could  be 
prepared  from  disulphobenzolic  acid. 

For  this  purpose,  the  potassium-salt  of  this  acid  was 
fused  with  three  times  its  weight  of  potassium  hydrate  at 
a  temperature  of  about  230°  for  two  hours.  The  readtion 
proceeds  as  follows  : — 

C6H4(S02K0)2  +  2KH0  =  C6H602-f2S03K2. 

The  fused  mass  was  then  dissolved  in  water,  acidified 
with  dilute  sulphuric  acid,  shaken  up  two  or  three  times 
with  ether,  and  the  etherial  solution  distilled  on  the  water- 
bath.  On  concentrating  the  residue  by  evaporation,  the 
solution  separated  out  into  distindt  crystals.  The  crys¬ 
tals,  which  were  of  a  dark  colour,  were  allowed  to  stand 
over  sulphuric  acid,  and  then  subjected  to  distillation,  and 
the  distillate  colledted  between  270°  and  280°. 

The  substance  was  subjedted  to  analysis  after  standing 
for  some  time  over  sulphuric  acid. 

0-2662  grm.  of  the  substance  on  combustion  with  cupric 
oxide,  gave  0-6377  grm-  carbonic  acid  =  65-32  per  cent  C. 

0-2662  grm.  gave  0-1365  grm.  water  =  5-6g  per  cent  H. 


Calculated  for  C6H0O2.  Found. 
Carbon  ..  ..  65-45  ••  ••  65-32 

Hydrogen..  ..  5-45  ..  ..  5-69 

Oxygen  ..  ..  29-10  ..  ..  — 
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These  results  correspond  to  the  formula  CgHsO^ 

The  substance,  even  in  the  pure  condition,  retained  the 
smell  of  the  phenols,  and  was  soluble  in  water,  alcohol, 
and  ether.  It  melted  exadtly  at  104°,  which  corresponds 
to  the  melting-point  of  resorcin  given  by  Oppenheim  and 
Vogt  (Ann.  Chem.  Pharm.,  Suppl.,  vol.  vi.,  376). 

Its  boiling-point  agrees  with  that  of  resorcin,  whereas 


at  the  temperature  at  which  it  was  distilled  hydroquinone 
is  not  decomposed  and  pyrocatechin  boils  at  2450. 

The  fadt  that  its  solution  became  of  a  dark  violet  colour 
on  the  addition  of  a  solution  of  ferric  chloride,  proved 
farther,  without  doubt,  that  the  body  so  prepared  was 
resorcin. 

Adopting  the  method  of  Kekule,  Wiirtz,  and  Dusart, 
Oppenheim  and  Vogt  (Ann.  Client.  Pharm.,  Suppl.,  vol.  vi., 
p.  376)  succeeded  in  preparing  resorcin  from  sulphochlor- 
benzolic  acid.  For  this  purpose,  they  first  prepared  mono- 
chlorbenzol  by  the  method  recommended  by  Muller — viz., 
dissolving  iodine  in  benzol,  and  for  several  hours  con¬ 
ducting  chlorine  into  the  solution.  The  produdl  was  then 
subjedted  to  fradtional  distillation,  and  the  distillate  col¬ 
ledted  from  130°  to  140°.  They  then  heated  the  mono- 
chlorbenzol  so  prepared  with  a  little  more  than  an  equiva¬ 
lent  of  sulphuric  acid.  The  crude  acid  was  then  dis¬ 
solved  in  water,  and  freed  from  excess  of  sulphuric  acid 
by  treating  it  with  barium  carbonate.  The  barium  was 
then  precipitated  with  potassium  carbonate,  and  the  solu¬ 
tion  evaporated.  The  sulphochlor-benzolate  of  potassium 
so  obtained  was  then  fused  with  potassium  hydrate  in 
different  proportions.  In  an  experiment  tried  by  fusing 
this  salt  with  only  a  small  proportion  of  potassium  hy¬ 
drate,  dissolving  the  fused  mass  in  water,  neutralising 
with  hydrochloric  acid,  and  then  shaking  up  with  ether, 
they  obtained  a  produdl  containing  chlorine. 

By,  however,  employing  a  larger  proportion  of  potas¬ 
sium  hydrate,  the  red  colour  which  was  produced  in  the 
previous  experiment  was  entirely  destroyed  ;  and,  on  neu¬ 
tralising  the  fused  mass  with  hydrochloric  acid,  after  dis¬ 
solving  the  mass  in  water,  and  shaking  up  with  ether,  a 
solution  was  obtained  free  from  chlorine.  From  this 
solution,  they  obtained,  by  spontaneous  evaporation,  crys¬ 
tals  of  a  columnar  or  plate  form,  which  were  purified  by 
subjedting  them  to  distillation. 

By  analysis,  they  proved  the  substance  to  correspond 
to  the  formula  of — 

C6H602  =  C6H4{g° 

The  crystals  they  describe  as  retaining  the  odour  of 
phenol,  having  a  sweet  taste,  and  being  soluble  in  water, 
alcohol,  and  ether. 

The  melting-point  they  found  to  be  104°,  being  30  higher 
than  the  melting-point  of  resorcin  as  given  by  Hlasiwetz 
and  Barth  (Ann.  Chem.  Pharm.,  vol.  cxli.,  p.  224). 


Preparation  of  Resorcin,  C6Hg02  =  C6H4 
Snlphobrombcnsolic  Acid. 


( FIO 
1  HO, 


from 


The  fadt  that  the  sulphobrom-benzolic  acid  was  pre¬ 
pared  in  a  manner  analogous  to  that  adopted  in  the 
preparation  of  the  sulphochlor-benzolic  acid,  made  it 
appear  highly  probable  that  it  would  also  yield  resorcin  by 
applying  the  same  method  for  introducing  the  hydroxyle 
groups. 

Sulphobrom-benzolate  of  potassium  was  accordingly 
fused  with  three  times  its  weight  of  potassium  hydrate  at 
a  temperature  of  about  2750  for  two  hours.  The  readtion 
proceeds  as  follows  : — 


The  fused  mass  was  then  dissolved  in  water,  acidified 
with  dilute  sulphuric  acid,  and  shaken  up  with  ether.  The 
etherial  solution  was  distilled  on  the  water-bath,  the  resi¬ 
due  concentrated  by  evaporation,  and  distilled.  The  sub¬ 
stance  so  produced  was  exceedingly  soluble  in  water, 
alcohol,  and  ether.  On  exposure  to  the  air,  it  became 
rapidly  of  a  reddish  colour.  The  fadt,  also,  that  it  became 
of  a  dark  violet  colour  on  the  addition  of  a  solution  of 
ferric  chloride  furnished  sufficient  proof  of  the  identity  of 
the  substance  prepared  with  resorcin. 
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Preparation  of  Hydroquinone,  CgHg02  =  C6H4 
from  Isosulphobrom-benzolic  Acid. 


J  HO 
(HO, 


That  in  the  same  way  one  of  the  two  remaining  iso¬ 
meric  phenols  (hydroquinone,  pyrocatechin),  could  be  pre¬ 
pared  from  isosulphobrom-benzolic  acid,  was  in  the  high¬ 
est  degree  probable. 

Adopting  the  same  method,  isosulphobrom-benzolate  of 
potassium  was  fused  with  three  times  its  weight  of  potas¬ 
sium  hydrate,  at  a  temperature  of  about  2750,  for  two  hours ; 
the  residue  dissolved  in  water,  acidified  with  dilute  sul¬ 
phuric  acid  and  shaken  up  with  ether.  The  etherial 
solution  was  then  distilled  on  the  water-bath. 

It  now  remained  to  be  determined  which  of  the  two 
isomeric  compounds  was  produced.  Advantage  was  taken 
of  the  property  of  pyrocatechin  to  form,  on  the  addition  of 
lead  acetate,  a  compound  insoluble  in  water,  whereas  the 
hydroquinone  remains  in  solution.  By  obtaining  no  pre¬ 
cipitate  on  the  addition  of  lead  acetate,  satisfactory  proof 
was  given  of  the  absence  of  pyrocatechin.  The  solution 
was  then  decomposed  with  hydrosulphuric  acid,  filtered, 
and  concentrated  by  evaporation  on  the  water-bath. 

On  the  addition  of  ferric  chloride  to  a  solution  of  the 
substance,  a  green  precipitate  was  produced  =  quinhy- 
drone,  or  green  hydroquinone,  Ci2Hi0O4.  On  boiling  this 
solution,  this  substance  was  decomposed,  the  character¬ 
istic  odour  of  quinone  was  produced,  and  a  brown  material 
remained  behind. 

These  reactions  render  it  highly  probable  that  by  this 
process  hydroquinone  is  produced.  Certain  it  is  that  no 
pyrocatechin  is  produced,  as  this  must  have  been  precipi¬ 
tated  by  the  addition  of  lead  acetate  to  a  solution  con¬ 
taining  it,  whereas,  as  we  have  seen,  no  precipitate  sepa¬ 
rated.  Not  a  single  reaction  could  give  rise  to  a  suspicion 
that  the  substance  was  resorcin.  Unfortunately,  the 
small  quantity  of  substance  at  command  did  not  suffice  to 
answer  the  qustion,  beyond  a  doubt,  whether  the  substance 
duced  was  hydroquinone  or  not.  As,  however,  the  nega¬ 
tive  proof — viz.,  that  it  was  neither  pyrocatechin  nor  re¬ 
sorcin — is  well  established,  we  are  justified  in  concluding 
that  hydroquinone  was  produced. 

As  a  result  of  these  experiments,  we  can  then  draw  the 
following  conclusions : — 

1st.  In  disulphobenzolic  acid,  sulphochlor-benzolic  acid, 
and  sulphobrom-benzolic  acid,  the  substituting  radicals 
have  the  same  relative  position  to  each  other;  and  this  is 
the  same  as  that  which  exists  betwen  the  hydroxyle  groups 
in  resorcin.  This  shows  them  to  belong  to  the  para 
series. 

2nd.  Isosulphobrom-benzolic  acid  belongs  to  the  ortho 
series,  the  S02H0  and  Br  standing  to  each  other  in  the 
same  relation  that  HO  and  HO  stand  to  each  other  in 
hydroquinone. 

Ortho  series.  Para  series.  Meta  series. 

Isosulphobrom-  Sulphochlor- 
benzolic  acid.  benzolic  acid. 

Sulphobrom- 
benzolic  acid. 

Disulphobenzolic 

acid. 


A 

LABORATORY  OF  EXPERIMENTAL  RESEARCH.* 

By  Prof.  ALBERT  R.  LEEDS. 

One  of  the  most  important  services  rendered  by  the  great 
Swedish  chemist  to  his  beloved  science  was  that  he  freed 
it  from  its  previously-attendant  mystery  and  discomfort — 
its  dirt  and  gloom.  The  cold  outbuildings  and  damp 
stone  floors,  hitherto  thought  proper  for  destructive  acids 
and  noxious  vapours  and  dangerous  furnace-fires,  were 


too  unwholesome  to  be  endured  through  the  protracted 
severities  of  a  Swedish  winter ;  and  so  Berzelius  carried 
his  crucibles  into  comfortable  rooms  in  his  own  dwelling, 
made  the  clumsy  furnace  yield  to  his  convenient  lamp, 
and  made  chemistry  a  science  most  cheerful  and  domestic. 
Among  the  young  chemists  who  were  attracted,  by  the 
spendour  of  his  discoveries,  to  the  home  of  Berzelius  was 
Henry  Rose.  When,  later  in  life,  Rose  became  Professor 
of  Chemistry  in  the  University  of  Berlin,  he  also  devoted 
two  or  three  small  rooms  in  his  own  house,  and  admitted 
to  them  a  few  students,  who  came,  highly  recommended 
for  their  skill  and  chemical  knowledge,  to  work  out  ana¬ 
lytical  methods  under  his  direction.  Among  them,  and 
for  several  years  his  assistant,  was  Dr.  Finkener,  recently 
appointed  Professor  at  the  Berg  Schule  in  Berlin.  This 
Berg  Schule  occupies  the  Old  Bourse,  and  the  chemical 
laboratory  is  the  large  hall  in  which  the  bankers  of  Berlin 
were  wont  to  assemble  before  their  present  magnificent 
Bourse  upon  the  opposite  side  of  the  Spree  was  ereCted. 
The  assiduity,  care,  and  ingenuity  which  Dr.  Finkener 
has  displayed  in  the  last,  the  sixth,  and  in  former  editions 
of  Rose’s  great  work  on  Analytical  Chemistry,  has  given 
him  a  familiarity  with  analytical  processes  which  has 
rendered  him  deservedly  successful  and  popular  as  a 
teacher.  To  an  American,  the  fees  in  the  Institution 
appear  incredibly  small.  For  the  daily  use  of  the  labora¬ 
tory  for  five  months,  including  gas,  chemicals,  and 
apparatus,  the  charge  is  20  thalers  (about  20  dollars  in 
currency  at  the  present  time).  Nor  is  this  economy  ob¬ 
tained  at  the  sacrifice  of  those  facilities  which  the  student 
may  reasonably  expeCt  in  the  present  advanced  state  of 
chemical  science.  One  or  two  agate  mortars,  a  couple  of 
steel  mortars,  the  cork-borers,  files,  and  other  simple 
tools,  the  sand  and  water  baths,  &c.,  are  the  property  and 
for  the  use  of  all.  The  students  enforce  the  police  regu¬ 
lations,  and  keep  the  laboratory  in  order.  The  apparatus 
for  the  evolution  of  sulphuretted  hydrogen,  carbonic  acid, 
and  hydrogen  is  arranged  by  an  assistant ;  and  the  time 
of  the  student  is  not  consumed  in  preparing  these  contri¬ 
vances  for  himself :  the  same  remark  applies  to  the  ap¬ 
paratus  for  the  manufacture  of  chlorine,  hydrofluoric  acid, 
the  determination  of  carbonic  acid,  nitrogen,  &c. ;  to  the 
burettes  and  standard  solutions  for  volumetric  analysis. 
In  desk-room  the  student  is  limited,  though  not  hampered 
for  want  of  space.  Of  hood-room  there  is  more  than 
sufficient  for  all  the  evaporations  and  operations  detrimental 
to  health  which  the  students  are  likely  at  any  one  time  to 
be  carrying  on.  How  different  from  one  of  the  largest  of 
our  American  laboratories,  where  the  regular  charges  are 
100  dollars  per  term,  and  the  incidental  amount  to  a  very 
considerable  sum.  Each  student  is  required  to  consume 
time  and  money  in  constructing  a  sulphuretted  hydrogen, 
carbonic,  hydrogen,  and  other  apparatus  for  himself ; 
and,  without  he  consumes  more  of  both  than  most  can 
afford,  his  apparatus,  when  completed,  is  inadequate 
to  accomplish  nice  work  or  obtain  accurate  results.  In 
respeCt  to  size  and  completeness,  the  laboratory  of  the 
Berg  Schule  at  Berlin  is  much  superior  to  that  of  the 
Mining  School  at  Freiburg,  now,  and  for  many  years  past, 
under  the  direction  of  Professor  Scheerer:  the  rooms  are 
small,  dark,  and  ill-provided  with  gas  and  apparatus. 

Since  the  calamities  which  have  fallen  upon  the  king¬ 
dom  of  Saxony,  the  places  of  such  as  Breithaupt  and  his 
illustrious  co-labourers  have  not  been  filled  by  men  of 
equal  renown  ;  and  the  ancient  glory  of  the  Institution  is 
departing.  The  student  still  goes  to  see  the  great  cabinet 
of  minerals  accumulated  by  the  father  of  Geology  and  his 
successor,  and  still  may  obtain  excellent  practical  instruc¬ 
tion  in  the  determination  of  minerals.  Here,  as  at  some 
other  places  in  Europe,  and  in  our  own  country,  where 
mineralogy  is  successfully  taught,  fragments  of  crystals 
are  put  into  the  hands  of  students,  and  they  are  expected, 
under  the  eye  of  the  teacher,  to  determine  their  hardness, 
cleavage,  and  crystalline  form.  Their  attention  is  directed 
to  the  peculiarities  of  surface  condition,  optical  properties, 
&c. ;  and  they  are  taught  to  substitute  critical  examination 
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for  slovenly  guess-work.  The  fiery  enthusiasm  with  which 
the  old  Professor  of  Metallurgy  perforins  his  duties  still 
attracts  students,  who  have  finished  their  studies  at  other 
schools,  to  Freiburg  for  this  special  course ;  and  nothing 
certainly  can  be  more  gratifying  than  the  zeal  with  which 
the  lynx  eyes  of  the  Professor  follow  the  assay  from  the 
incipient  stages  of  its  preparation,  through  the  blazing 
furnace,  to  the  triumphant  moment  when  the  button 
emerges  into  view.  The  metallurgical  apartment  at  the 
Ecole  des  Mines  in  Paris  is  more  imposing  in  appearance  : 
with  its  practical  working  I  am  not  so  well  acquainted. 
The  Free  Laboratory  in  the  Jardin  des  Plantes  is  adapted 
only  to  elementary  work ;  that  at  the  Ecole  Centrale  is  dirty 
and  dismal;  and  that  of  the  Sorbonne,  which  was  ereCted 
at  about  the  same  time  as  the  great  Frederick  Wilhelm 
Laboratories  at  Bonn  and  Berlin,  is  not  comparable  to 
either  in  size,  elegance,  and  completeness.  In  the  latter 
of  these  two  noble  edifices,  the  beautiful  leCture-room  is 
provided  with  a  special  laboratory  for  the  preparation  of 
leCture  experiments,  and  also  a  museum  of  such  minerals, 
apparatus,  models,  and  metallurgical  and  industrial  pro¬ 
duces  as  are  useful  in  demonstration  or  illustration. 
Between  the  spacious  apartments  for  qualitative  and 
quantitative  analysis,  there  is  a  room  devoted  to  the  pre¬ 
paration  of  reagents.  There  are  also  separate  apartments 
set  aside  for  metallurgic  and  pharmaceutical  processes, 
weighing-rooms,  a  library,  a  room  for  organic  analysis, 
and  one  for  students  engaged  in  original  investigation. 

There  is  no  provision,  however,  for  the  prosecution  of 
researches  in  physics,  and  but  scanty  accommodations  to 
workers  in  physiology.  Prof.  Magnus,  of  the  University 
of  Beilin,  has  devoted  a  few  rooms  in  his  dwelling  to 
physical  research  ;  and,  while  I  was  engaged  there,  three 
other  students  were  present,  one  occupied  by  an  investi¬ 
gation  in  acoustics,  another  in  polarised  light,  and  a  third 
in  the  measurement  of  crystals  of  recently-discovered 
chemical  compounds.  A  laboratory  of  physics  is  greatly 
needed  at  the  present  time  in  our  own  country.  The 
teachers  of  natural  philosophy  in  our  colleges  have  little 
opportunity  for  fitting  themselves  by  a  course  of  special 
training  for  their  duties,  and  are  seldom  able  to  make  or 
improve  their  apparatus,  or  to  enter  with  success  into 
experimental  research.  A  chemist  is  able  to  effeCt  little 
who  has  not  acquired,  by  years  of  practice,  skill  in  the 
conduct  of  analyses.  So,  too,  other  things  being  equal, 
he  will  be  the  most  successful  physicist  who  is  the  best 
mechanician.  In  such  an  institution,  the  mechanical 
ought  to  advance  with  the  mathematical  education  ;  and, 
while  the  pupil  is  studying  mensuration,  he  might  be 
mastering  the  turning-lathe;  and,  while  applying  calculus 
to  optics,  in  grinding  and  mounting  a  lens.  We  do  not 
advocate  such  an  education  only  for  those  who  design  to 
be  physicists  by  profession,  but  regard  it  as  best  adapted 
to  develop  many  minds,  and  to  bring  forth  a  kind  of  talent 
eminently  useful.  Where  shall  the  civil  engineer,  the 
miner,  or  the  architect  get  such  an  education  at  pre¬ 
sent  ?  Yet,  to  all  these  men,  the  ability  to  construct,  as 
well  as  to  plan  a  house,  machine,  or  engine  would  be  of 
inestimable  value.  Moreover,  a  long  course  of  theoretical 
instruction  alone  is  dry,  and  oftentimes  disheartening, 
especially  to  those  who,  with  great  native  ingenuity  and 
mechanical  skill,  have  little  facility  in  mathematics.  Such 
a  physical  laboratory  should  have  a  carpenter’s  shop, 
with  tools  for  all  kinds  of  joinery  and  turning;  a  machine- 
room,  with  furnace,  bellows,  anvils,  vices,  lathes,  &c.,  and 
a  room  for  finishing  apparatus  and  the  nicer  kinds  of  work. 
Under  the  conduct  of  skilled  mechanics,  the  students 
might  be  taught  to  make  the  apparatus  requisite  to  de¬ 
monstrate  the  principles  of  natural  philosophy ;  and, 
when  they  were  prepared  to  undertake  researches  of  their 
own,  or  to  take  their  degrees  as  engineers,  they  would  be 
able  to  cope  with  the  practical  matters  which  would 
occupy  their  time  and  energies.  Besides  the  workshops, 
there  should  be  separate  rooms  in  a  laboratory  of 
this  description,  devoted  to  researches  in  heat  and 
optics,  including  spectrum  analysis,  photometry,  micro¬ 


scopy,  and  crystallography;  to  acoustics,  electricity,  and 
magnetism,  and  to  the  problems  of  engineering.  We 
believe  that  there  are  many  young  men  to  whom  an 
education  of  this  kind  would  prove  more  attractive  than 
any  now  obtainable,  and  that  the  practicable  benefits,  as 
well  as  the  scientific  results  of  such  an  institution  would 
be  very  great. — Journal  of  the  Franklin  Institute. 


ON  THE 

CHEMICAL  ACTIVITY  OF  NITRATES/ 
By  EDMUND  J.  MILLS,  D.Sc. 


In  the  course  of  his  researches  upon  nitro-compounds, 
the  author  found  it  extremely  desirable  to  submit  the 
genetic  relations  of  those  bodies  to  a  detailed  examina¬ 
tion  ;  in  other  words,  to  trace  the  modifications  under¬ 
gone  by  nitryl  as  it  is  transmitted  (from  the  chloride, 
hydrate,  or  free  radical)  through  an  adequate  succession 
of  combinations.  One  of  the  first  steps  in  this  direction 
is  the  preparation  of  nitrylic  chloride,  which  can  be  most 
easily  effected,  according  to  a  statement  in  Watts’s 
“  Dictionary  of  Chemistry, ”f  by  the  aCtion  of  phosphoric 
oxychloride  on  plumbic  nitrate — 

3Pb(N03)2-f  2  PO  Cl3  =  Pb3  (P04)2  +  6N02  Cl. 

Among  other  modes  of  verifying  this  equation,  the  ex¬ 
amination  of  the  residue  left  behind  when  excess  of  the 
oxychloride  is  heated  with  plumbic  nitrate,  and  then 
distilled  off  in  a  current  of  dry  air,  appeared  the  most 
simple  and  obvious.  The  results  were  found  not  to  agree 
with  the  equation  ;  and  after  three  nitrates  had  been 
tried,  a  law  of  chemical  activity  became  evident, 
rendering  the  reaction  worthy  of  pursuit  for  its  own  sake, 
although,  as  an  available  source  of  nitrylic  chloride,  it 
had  failed  entirely.  The  nature  and  mode  of  establish¬ 
ment  of  this  law  constitute  the  subjects  of  the  author’s 
memoir. 

When  a  nitrate  is  treated  with  phosphoric  oxychloride, 
as  has  just  been  mentioned,  the  residue  contains  phosphoric 
oxide  and  a  metallic  chloride.  Within  the  limits  of  ex¬ 
perimental  error,  or  subject  to  other  satisfactory  explana¬ 
tion,  the  ratio  between  these  two  products  is  constant  for 
each  nitrate  ;  and  from  that  ratio  a  quotient  a  can  be 
found  as  follows  : — 

weight  of  chlorine 
Cl  ~ 

~  weight  of  phosphoric  oxide  ~ 

p2o5 


weight  of  chlorine  . 
weight  of  phosphoric  oxide 


X4'o6 


This  quotient,  which  is  different  for  each  nitrate,  is 
termed  the  “  coefficient  of  chemical  activity”  of  nitrates, 
and  the  method  of  obtaining  it  is  designated  the  “  method 
of  ratios.”  The  data  from  which  a  is  deduced,  namely, 
certain  weights  of  argentic  chloride  and  magnesic  pyro¬ 
phosphate,  are,  if  singly  considered,  new  with  each  experi¬ 
ment  ;  they  depend  on  time,  rate  of  heating,  the  state  of 
division  of  the  nitrate,  and  other  conditions.  But, 
assuming  the  results  to  have  been  brought  about  under  a 
law  of  chemical  aCtion,  the  values  of  a  must  be  independent 
of  those  circumstances,  by  which  the  primitive  numerator 
and  denominator  could  have  been  only  pari  passu  affeCted  ; 
they  are  related  only  to  the  aCtual  occurrence  of  the 
reaction.  This  property,  in  a  chemical  ratio,  has  not,  it 
is  believed,  been  previously  observed. 

After  describing  the  means  employed  for  obtaining  a 
current  of  dry  air,  the  apparatus  required  for  the  reaction, 


*  Abstract  of  a  paper  read  before  the  Royal  Society,  May  19,. 
1870. 

+  Vol.  iv.,  p.  77. 
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and  the  individual  experiments  which  were  severally  made, 
the  following  table  of  results  is  given,  %  being  the 

symbolic  value  of  a  nitrate,  and  Q=  — . 

a 


j’  Thallous  nitrate 

a 

. .  8-76 

265-30 

Q 

30-29 

j  Argentic  nitrate 

..  5-48 

169-94 

31*01 

( Plumbic  nitrate 

••  5-17 

Ib5'56 

32-02 

Rubidic  nitrate 

. .  2-38 

147*40 

61-93 

Caesic  nitrate  . . 

..  2-21 

I95-OI 

88-24 

( Potassic  nitrate 

..  1*99 

IOI-I4 

50-82 

[  Sodic  nitrate  . . 

. .  1-70 

85*05 

50-03 

Lithic  nitrate  . . 

i-6i 

69-00 

42-86 

The  above  list  probably  contains  all  the  metallic  nitrates 
that  can  be  completely  dried,  excepting  nitrates  derived 
from  amines  and  amides,  which  in  the  present  state  of  our 
knowledge  of  the  phosphamides,  it  was  evidently  advisable 
to  exclude. 

In  the  silver  group,  the  mean  value  of  Q  is  31*11  ;  and 
the  following  equation  may  be  accepted  therefor  : — 

S 

a  = - 

31*11 

In  the  potassium  group  we  have  likewise 

§ 

ct  = - . 

50*42 

Hence,  within  each  set  of  nitrates,  chemical  a&ivity  is 
in  diredt  proportion  to  symbolic  value.  It  is  further 
sufficiently  apparent  that  (excepting  subidic  nitrate)  a  and 
§  increase  and  diminish  in  the  same  general  order. 
Within  the  limits  of  error,  the  Q  column  is  an  incomplete 
arithmetical  series,  the  most  probable  value  of  whose  first 
term  is  6-258,  so  that 

Q  =  w*  6-258, 

m  being  integral.  Reasons  are  then  adduced  for  identi¬ 
fying  the  number  6-25  with  Dulong  and  Petit’s  constant 
of  specific  heat.  Moreover,  since  the  product  of  specific 
heat  and  symbolic  value  is,  generally,  n  6*25,  and  tn  is 
greater  than  n,  taking  tn—xn  and  5  =  the  specific  heat  of  a 
nitrate,  we  have 

Q  =  xn  6-25, 
but  g  s  =  n  6-25  ; 

.  *  .  Q  —  x^  s, 

§  £  1 

and  a  =  —  =  -  =  — 

Q  x^  s  xs 

the  expression  for  chemical  activity  in  terms  of  specific 
heat.  Comparing  the  coefficients  (a,  a')  for  any  two 
nitrates,  the  following  relations  are  obtained  : — 

a  tn'  ^  x'  s' 


a'  in  ^ '  xs 

and  it  is  shown  that  these  formulae  agree  sufficiently  well 
with  experiment.  Where  in  =  in'  and  *  =  x',  we  have 
the  simple  expression — 

a  §  s' 

a'  g '  s 

The  values  of  Q  are  strictly  equivalent  to  each  other  in 
point  of  activity.  The  author  believes  that  a  is  commen¬ 
surate  with  the  elective  function  of  chemical  attraction, 
first  discovered  by  Bergman.  He  terminates  the  memoir 
with  a  reference  to  some  well-known  instances  of  chemical 
aCtion  (such  as  that  of  argentic  nitrate  on  a  mixture  of 
aqueous  potassic  chloride,  bromide,  and  iodide),  as  serving 
to  bestow  a  presumptive  generality  on  his  principal  con¬ 
clusions. 


PROCEEDINGS  OF  SOCIETIES. 

ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 


Notes  of  a  Course  of  Seven  Lectures  on  Electrical  Phe¬ 
nomena  and  Theories .  By  Professor  Tyndall,  LL.D., 
F.R.S.  (Ledture  III.) 

63.  By  the  fridtion  of  a  woollen  cloth,  amber  is  endowed 
with  the  power  of  attracting  light  bodies.  This  substance 
was  called  Electron  by  the  Greeks ;  hence  the  name 
Electricity  was  applied  to  the  power  of  attraction  exhi¬ 
bited  by  amber.  This  attraction  remained  an  isolated 
fact  for  more  than  2000  years. 

64.  In  the  year  1600,  Dr.  Gilbert,  of  Colchester,  physi¬ 
cian  to  Queen  Elizabeth,  showed  that  the  power  of  attrac¬ 
tion  was  shared  by  many  other  substances.  Dry  glass, 
for  example,  when  rubbed  by  silk,  and  dry  sealing-wax 
when  rubbed  by  flannel,  exhibit  this  attractive  power  : 
when  they  do  so,  they  are  said  to  be  electrified. 

65.  An  electrified  body  attracts  and  is  attracted  by  all 
kinds  of  uneleCtrified  matter;  but  repulsion  may  also 
come  into  play.  Thus,  rubbed  glass  repels  rubbed  glass, 
and  rubbed  sealing-wax  repels  rubbed  sealing-wax  ;  while 
rubbed  glass  attracts  rubbed  sealing-wax,  and  rubbed 
sealing-wax  attracts  rubbed  glass. 

66.  Hence  the  notion  of  two  kinds  of  electricity,  one 
proper  to  vitreous  bodies,  and  therefore  called  vitreous 
electricity ;  the  other  proper  to  resinous  bodies,  and  there¬ 
fore  called  resinous  electricity. 

67.  These  terms  are  improper,  because,  by  employing 
suitable  rubbers,  we  can  obtain  the  electricity  of  sealing- 
wax  from  glass,  and  the  electricity  of  glass  from  sealing- 
wax.  We  now  use  the  the  term  positive  electricity  to 
denote  that  developed  on  glass  by  the  friction  of  silk;  and 
negative  electricity  to  denote  that  developed  on  sealing- 
wax  by  the  friction  of  flannel. 

68.  Bodies  endowed  with  the  same  electricity  repel 
each  other;  while  bodies  endowed  with  opposite  electri¬ 
cities  attract  each  other.  This  is  the  fundamental  law  of 
eletric  ation. 

69.  The  rubber  and  the  body  rubbed  are  always  en¬ 
dowed  with  opposite  eletricities.  They  always  attrat 
each  other.  The  work  done  in -overcoming  this  attration 
appears  as  heat  in  the  eletric  spark. 

70.  To  find  the  kind  of  eletricity  with  which  a  body  is 
endowed,  we  must  ascertain,  by  trial,  the  eletricity  by 
which  the  body  is  repelled ;  this,  we  may  be  sure,  is  the 
eletricity  of  the  body.  Attraction  does  not  furnish  a 
safe  test,  because  uneletrified  bodies  are  attrated. 

71.  Some  substances  possess,  in  a  very  high  degree,  the 
capacity  of  transmitting  the  eletric  power,  or  condition  ; 
others  possess,  in  a  high  degree,  the  capacity  of  inter¬ 
cepting  it.  The  former  bodies  are  called  conductors ,  the 
latter  bodies  insulators. 

72.  The  insulators  were  formerly  called  electrics ,  because 
they  could  be  eletrified  by  frition  when  held  in  the  hand ; 
the  condutors  were  called  non-electrics ,  because  they 
could  not  be  so  eletrified.  The  division  is  improper; 
because,  if  a  condutor  be  insulated,  it  can  readily  be 
eletrified.  To  keep  it  eletrified,  an  insulator  must  be 
introduced  between  it  and  the  earth. 

73.  What  is  eletricity?  Why  should  it  adhere  so 
tenaciously  to  some  substances,  and  flow  so  freely  through 
or  along  others  ?  The  human  mind  has  made  many 
attempts  to  imagine  the  inner  cause  of  eletric  ation, 
and  it  still  continues  to  make  such  attempts.  Formerly, 
it  was  thought  that  magnetism  and  eletricity,  as  well  as 
light  and  heat,  were  all  the  work  of  “  imponderable 
matter,”  associated  with  the  ordinary  matter.  In  the 
case  of  light  and  heat,  this  conception  has  undergone 
profound  modification,  and  we  seem  to  see  clearly  the 
mechanical  cause  of  both.  But  no  similar  clearness  has 
as  yet  been  attained  with  regard  to  electricity,  though  a 
strong  presumption  exists  that  our  notions  of  it  are  des¬ 
tined  soon  to  undergo  a  modification  equally  profound. 
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74.  Meanwhile,  we  may  employ  the  provisional  concep¬ 
tion  furnished  by  the  theory  of  electric  fluids  :  it  will 
enable  us  to  classify  our  facts. 

75.  According  to  this  theory,  electrical  attractions  and 
repulsions  arise  from  two  invisible  fluids,  each  self-repul¬ 
sive,  but  both  mutually  attractive.  The  fluids  are  sup¬ 
posed  to  be  mixed  together,  to  form  a  compound  neutral 
fluid  in  uneledtrified  bodies. 

76.  The  act  of  electrification  by  friction  consists  in  the 
forcible  separation  of  the  two  fluids,  one  of  which  is 
diffused  over  the  rubber,  and  the  other  over  the  body 
rubbed  ;  but  they  may  also  be  separated  in  another  way, 
now  to  be  illustrated. 

77.  If  an  electrified  body  be  brought  near  an  insulated, 
uneledtrified  conductor,  but  not  into  contact  with  it,  the 
electrified  body  will  decompose  the  compound  fluid  of  the 
conductor,  attracting  one  of  its  constituents  and  repelling 
the  other.  When  the  electrified  body  is  withdrawn,  the 
separated  fluids  re-unite  and  neutralise  each  other. 

78.  This  forcible  separation  of  the  two  fluids  of  a 
neutral  conductor  by  the  mere  proximity  of  an  electrified 
body  is  called  electric  induction.  Bodies  in  this  state  are 
also  said  to  be  electrified  by  influence.  Neutral  bodies 
are  attracted  because  they  are  first  excited  by  induction. 

79.  When  an  insulated  conductor  is  acted  on  by  an 
electrified  body,  its  repelled  electricity  is  free,  but  its 
attracted  electricity  is  held  captive  by  the  inducing  electri¬ 
fied  body.  Connecting  the  conductor  for  a  moment  with 
the  earth,  its  free  electricity  escapes  ;  and  then,  on  the 
removal  of  the  electrified  inducing  body,  the  captive 
electricity  is  liberated,  and  diffused  over  the  surface  of  the 
conductor. 

80.  Thus,  by  the  mere  proximity  of  the  electrified  body, 
and  without  establishing  contact  between  it  and  the  neutral 
conductor,  we  can  charge  the  latter  with  the  opposite 
electricity. 

81.  Two  sheets  of  tin-foil  (conductors)  being  separated 
from  each  other  by  a  sheet  of  glass  (an  insulator),  if  one 
sheet  have  electricity  imparted  to  it,  it  will  act  through 
the  glass,  and  decompose  the  neutral  electricity  of  the 
opposite  sheet,  attracting  the  one  constituent  and  repelling 
the  other. 

82.  If  the  second  sheet  be  connected  with  the  earth, 
the  repelled  electricity  will  flow  away,  and  we  shall  have 
two  mutually-attractive  layers  of  electricity  separated 
from  each  other  by  the  glass. 

83.  If  the  one  sheet  of  tin-foil  be  united  with  the  other 
by  a  conductor,  the  two  opposite  electricities  will  flow 
together:  the  tin-foil  is  then  said  to  be  discharged.  This 
discharge  usually  assumes  the  form  of  a  spark. 

<•  84.  If  the  surface  of  a  cake  of  resin,  or  of  a  sheet  of 
vulcanised  india-rubber,  be  electrified,  a  plate  of  metal 
laid  upon  it  will  have  its  neutral  fluid  decomposed,  its 
positive  fluid  being  attracted  and  its  negative  repelled. 
On  touching  the  metal  plate,  its  free  (repelled)  electricity 
flows  to  the  earth  ;  and  now,  if  the  plate  be  raised  by  an 
insulating-handle,  it  will  appear  charged  with  positive 
electricity.  This  is  the  principle  of  the  Electrophorus. 

^85.  An  electric  machine  consists  of  two  parts;  the 
insulator,  which  is  excited  by  friction,  and  the  prime  con¬ 
ductor. 

86.  The  first  electric  machine  consisted  of  a  ball  of 
sulphur,  which  was  rubbed  against  the  hand.  It  was 
invented  by  Otto  Von  Guericke,  Burgomaster  of  Magde¬ 
burg,  in  the  year  1671.  A  sphere  of  glass  was  afterwards 
introduced,  then  a  cylinder  of  glass,  and  finally  a  round 
glass  plate,  which  was  rubbed  with  dry  silk. 

87.  The  prime  conductor  is  thus  charged : — When  the 
glass  plate  is  turned  by  a  handle,  it  passes  between  the 
silk  rubbers,  and  is  positively  electrified.  The  electrified 
glass  then  acts  by  induction  upon  the  prime  conductor, 
attracting  the  negative  electricity  and  repelling  its  positive. 
The  conductor  is  furnished  with  points,  from  which  the 
negative  electricity  streams  out  against  the  excited  glass. 
Thus  the  prime  conductor  is  charged,  not  by  directly 


communicating  to  it  positive  electricity,  but  by  robbing  it 
of  its  negative,  the  positive  remaining  behind. 

88.  The  arrangement  mentioned  in  Note  81  is  virtually 
a  Leyden-jar.  Were  the  plate  of  glass  there  referred  to 
moulded  into  the  shape  of  a  jar,  one  sheet  of  foil  would 
cover  its  interior  and  the  other  its  exterior.  When  the 
jar  is  connected  with  an  electric  machine,  its  charged 
interior  coating  acts  by  induction  across  the  glass  on  the 
exterior  coating,  attracting  the  opposite  and  repelling  the 
similar  electricity. 

8g.  In  the  experiment  which  led  to  the  discovery  of  the 
Leyden-jar,  the  hand  of  the  experimentalist  served  as  the 
outer  coating. 

go.  The  escape  of  the  repelled  electricity  of  the  outer 
coating  to  the  earth  leaves  the  captive  electricity  exposed 
solely  to  the  attraction  of  that  within  the  jar,  and  enables 
the  jar  to  take  a  strong  charge. 

91.  When  the  outer  and  the  inner  coatings  are  con¬ 
nected  by  a  conductor,  an  electric  current  passes  from  the 
one  to  the  other. 

g2.  The  current  starts  at  the  same  instant  from  the 
inner  and  outer  coatings,  the  middle  point  of  the  conductor 
being  reached  last  by  the  current.  This  indicates  that 
there  are  two  currents,  which  start  at  the  same  moment 
from  the  inner  and  outer  coatings. 

93.  It  is  agreed  to  call  the  direction  in  which  the 
positive  electricity  flows  the  direction  of  the  current. 

94.  When  an  electric  current  encounters  resistance  in 
its  passage,  heat  is  developed.  This  heat  is  sometimes 
so  intense  as  to  reduce  metals  to  a  state  of  vapour. 

95.  When  a  body  is  intensely  electrified,  it  will  dis¬ 
charge  its  electricity  to  an  unelectrified  body  across  an 
interval  of  air,  in  the  form  of  an  electric  spark.  Two 
bodies,  oppositely  electrified,  discharge  to  each  other  in 
the  same  way. 

96.  When  two  oppositely-electrified  clouds  discharge 
towards  each  other,  the  track  of  the  lightning  marks  the 
course  of  an  electric  current,  and  the  sound  of  the  thunder 
is  the  sound  of  an  electric  spark. 

97.  An  electrified  cloud,  if  it  come  near  the  earth,  may 
discharge  its  electricity  to  the  earth  in  the  same  way. 

98.  If  the  body  through  which  the  atmospheric  electri¬ 
city  passes  be  a  good  conductor,  and  of  sufficient  size,  no 
harm  is  done;  but  the  resistance  offered  by  trees,  houses, 
and  animals  to  the  passage  of  the  electricity  usually 
causes  their  destruction. 

gg.  The  nervous  system  requires  a  certain  interval  of 
time  to  become  conscious  of  pain.  The  time  of  an  electric 
discharge  is  but  a  small  fraction  of  this  interval ;  hence, 
as  a  sentient  apparatus,  the  nervous  system  is  destroyed 
before  consciousness  can  set  in.  If  this  be  true  (and 
there  are  the  strongest  grounds  for  believing  it  to  be  true), 
death  from  lightning  must  be  painless. 

100.  When  an  electrified  cloud  passes  over  a  pointed 
lightning-conductor,  the  opposite  electricity  of  the  earth 
is  discharged  from  the  point  of  the  conductor  against  the 
cloud.  The  cloud  is  thus  neutralised,  and,  in  general, 
without  producing  thunder. 

101.  The  duration  of  an  electric  spark  amounts  only  to 
an  extremely  small  fraction  of  a  second.  On  this  account, 
when  moving  bodies  are  suddenly  illuminated  by  the 
spark  from  a  Leyden-jar,  they  appear  to  rest  for  a  short 
interval  in  the  position  which  they  occupied  when  the 
flash  fell  upon  them.  A  moving  cannon-ball,  illuminated 
by  a  flash  of  lightning,  appears  to  stand  still  for  about 
one-eighth  of  a  second,  this  being  about  the  interval 
during  which  an  impression,  once  made,  persists  upon  the 
retina. 

102.  The  unretarded  electric  spark  will  scatter  gun¬ 
powder,  but  will  not  ignite  it.  To  produce  ignition,  it  is 
necessary  to  retard  the  discharge  by  sending  it  through  a 
wet  string. 

103.  If  we  double  the  quantity  of  electricity  imparted 
to  the  same  conductor,  the  density  of  the  electricity  is 
said  to  be  doubled  ;  if  we  treble  the  quantity,  the  density 

•  is  said  to  be  trebled,  and  so  on. 
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104.  On  a  sphere ,  the  density  of  the  electricity  is  the 
same  at  all  points  of  its  surface  ;  on  a  plate ,  the  density 
is  greatest  at  the  edges;  and,  on  an  elongated  conductor, 
the  density  is  greatest  at  the  ends. 

105.  When  the  conductor  ends  in  a  sharp  point,  the 
elecffric  density  at  the  point  is  so  great  that  the  electricity 
discharges  itself  into  the  air. 

106.  The  air  thus  electrified  is  self-repellent,  and  is 
also  repelled  by  the  point,  the  so-called  “eleCtric  wind” 
being  produced. 

107.  By  causing  an  eleCtric  wind  to  issue  from  opposite 
points  of  a  light  body,  the  reaction  of  the  two  winds  may 
make  the  body  to  float  in  stable  equilibrium  in  the  air. 

108.  The  outer  ends  of  two  pieces  of  zinc  and  platinum, 
partially  immersed  in  acidulated  water,  are  in  opposite 
electrical  conditions.  The  free  platinum-end  shows  posi¬ 
tive  electricity,  while  the  free  zinc-end  shows  negative 
electricity. 

iog.  When  both  plates  are  united  by  a  wire,  the  posi¬ 
tive  flows  along  the  wire  towards  the  negative,  and  the 
negative  towards  the  positive ;  but,  as  mentioned  in 
Note  93,  it  is  agreed  to  call  the  direction  in  which  the 
positive  electricity  flows  the  direction  of  the  current. 

no.  The  force  which  urges  this  current  forward  (the 
electromotive  force)  is  enormously  less  than  that  which 
urges  forward  a  current  of  frictional  electricity.  The  con¬ 
sequence  is  that  the  latter  is  able  to  surmount  resistances 
which  are  totally  insurmountable  by  the  former. 

in.  But,  by  linking  cells  together,  we  cause  the  voltaic 
current  to  approach  more  and  more  to  the  character  of 
the  frictional  current.  It  requires,  however,  a  battery  of 
more  than  a  thousand  cells  to  make  the  current  from  a 
voltaic  battery  jump  over  an  interval  of  air  i-ioooth  of 
an  inch  in  length.  An  eleCtric  machine  of  moderate 
power,  and  furnished  with  a  suitable  conductor,  is  compe¬ 
tent  to  urge  its  current  across  an  interval  ten  thousand 
times  as  great  as  this. 

112.  The  eleCtric  spark  passes  through  air  by  the  agency 
of  the  particles  of  the  conductor  from  which  it  springs, 
and  which  are  carried  forward  by  the  discharge. 

113.  But,  measured  by  other  standards,  the  frictional 
current  is  almost  incomparably  more  feeble  than  the 
voltaic  current :  for  example,  it  is  not  without  special 
arrangements  for  multiplying  the  effeCt  that  the  current 
from  a  large  electrical  machine  is  enabled  to  defleCt  a 
magnetic  needle. 

114.  Faraday  immersed  two  wires,  the  one  of  zinc  and 
the  other  of  platinum,  each  i-i3th  of  an  inch  in  diameter, 
in  a  cell  of  acidulated  water.  The  depth  of  immersion 
was  only  $  inch,  and  the  time  of  immersion  only  3-20ths 
of  a  second  ;  still,  he  found  that  the  electricity  generated 
by  this  small  apparatus,  in  this  brief  time,  produced  a 
distinctly  greater  effeCt  upon  a  magnetic  needle  than 
twenty-eight  turns  of  the  large  eleCtric  machine  of  the 
Royal  Institution. 

115.  A  cubic  inch  of  air,  if  compressed  with  sufficient 
power,  may  be  able  to  rupture  a  very  rigid  envelope  ; 
while  a  cubic  yard  of  air,  if  not  so  compressed,  may  exert 
but  a  feeble  pressure  upon  the  surfaces  which  bound  it. 
Now,  the  electricity  of  the  machine  is  in  a  condition 
analogous  to  the  compressed  air;  its  density,  or,  as  it  is 
sometimes  called,  its  intensity  or  tension,  is  great.  The 
electricity  from  the  voltaic  battery,  on  the  other  hand, 
resembles  the  uncompressed  air  ;  it  exceeds  enormously, 
in  quantity ,  that  from  the  machine,  but  it  falls  enormously 
below  it  in  intensity. 

1 16.  The  deflection  of  a  magnetic  needle,  and  other 
actions  of  the  voltaic  current,  depend  solely  upon  quantity  ; 
lienee  the  vast  superiority  of  the  voltaic  current  in  pro¬ 
ducing  such  deflection. 

1 17.  Faraday  found  the  quantity  of  electricity  dis¬ 
engaged  by  the  decomposition  of  a  single  grain  of  water 
in  a  voltaic  cell  (see  Note  5)  to  be  equal  to  that  liberated 
in  800,000  discharges  of  the  great  Leyden  battery  of  the 
Royal  Institution  :  this,  if  concentrated  in  a  single  dis¬ 
charge,  would  be  equal  to  a  great  flash  of  lightning.  He 


also  estimated  the  quantity  of  electricity  liberated  by  the 
chemical  aCtion  of  a  single  grain  of  water  on  4  grains  of 
zinc  to  be  equal  in  quantity  to  that  of  a  powerful  thunder¬ 
storm. 

1 18.  Weber  and  Kohlrausch  have  found  that  the  quantity 
of  electricity  associated  with  1  milligramme  of  hydrogen 
in  water,  if  diffused  over  a  cloud  1000  metres  above  the 
earth,  would  exert,  upon  an  equal  quantity  of  the  opposite 
electricity  at  the  earth’s  surface,  an  attractive  force  of 
2,268,000  kilogrammes.* 


ROYAL  IRISH  ACADEMY. 


At  the  last  meeting  of  this  Society,  held  at  their  House, 
Professor  Jellett  in  the  chair,  Dr.  R.  M’Donnell, 
F.R.S.,  read  a  paper  on  “A  New  Theory  of  Nervous 
Action  as  regards  the  Propagation  of  Sensation  Along  the 
Nerves." 

The  author’s  paper  might  be  briefly  described  as  an 
application  of  a  theory  similar  to  the  wave  theory  of  light 
to  the  propagation  of  sensation  along  the  nerves.  He 
compared  this  “undulatory”  theory  of  nervous  conduc¬ 
tion  with  the  hitherto  more  generally  received  hypothesis 
of  distind  nerve-conduCtors,  supposed  to  exist  for  each 
kind  of  sensation,  pain,  heat,  tickling,  &c.;  and  attempted 
to  point  out  that  the  former  is  at  once  a  simple  hypo¬ 
thesis,  and  more  in  harmony  with  the  ideas  now  prevalent 
as  to  the  propagation  of  light,  heat,  electricity,  &c. 

The  author  also  dwelt  upon  many  points  of  analogy 
between  the  absorption  or  interception  of  waves  of  heat 
or  of  light  and  the  somewhat  similar  phenomena  as 
regards  nerve-conduCtion  where  one  kind  of  sensation  is 
felt  and  another  ceases  to  be  any  longer  perceived,  as  in 
cases  where  the  patient  feels  the  contact  of  the  hand,  but 
cannot  distinguish  heat,  or  vice  versa. 


CORRESPONDENCE. 


ANALYSIS  OF  WATER. 


To  the  Editor  of  the  Chemical  News. 

Sir, — In  your  last  number  Mr.  Spiller  has  commented  on 
Professor  How’s  analyses  of  an  acid  water  from  the  coal¬ 
field  at  Stellarton.  He  thinks  he  has  detected  “  one  or  two 
anomalies  in  the  paper,  which  seem  to  have  escaped  the 
attention  of  the  author,  as  well  as  of  the  gentlemen 
composing  the  ‘  committee  of  publication  ’  of  the  Chemical 
Society's  journal ;”  and  the  first  of  these  is  an  unusual 
arrangement  of  the  constituents  by  which  the  chlorides  of 
potassium  and  sodium  are  made  to  exist  in  solution  in 
the  presence  of  free  sulphuric  acid.  Now,  in  reading  the 
paper  as  it  passed  through  the  press  I  did  observe  this  ; 
but  it  never  entered  into  my  mind  that  it  was  my  duty  to 
correCt  the  author’s  arrangement,  especially  as  I 
thought  he  had  as  good  a  right  to  adopt  that  arrange¬ 
ment  as  any  other  of  the  same  kind.  No  doubt  it  would 
have  been  more  in  accordance  with  received  tradition  to  join 
the  sulphuric  acid  to  the  potassium  on  the  old  principle 
of  the  strongest  base  to  the  strongest  acid  ;  but  this-rule 
is  little  else  than  an  Idol  of  the  Theatre,  and  there  is  this 
awkwardness  about  its  application  to  the  case  in  question 
that  we  do  not  know  which  is  the  stronger  base 
potassium  or  sodium,  or  which  the  stronger  acid,  sulphuric 
or  hydrochloric.  In  faCt,  there  must  have  been  both  acids 
in  a  free  state  in  the  well  and  pond,  for  it  has  been 
established — at  least,  I  consider  it  so — that  where  com¬ 
pounds  of  several  bases  and  acids  come  together  in 
solution,  each  acid  arranges  itself  in  combination  with 

*  The  metre  is  a  yard  and  one-eighth  in  length;  the  milligramme 
is  i-28oooth  of  an  ounce ;  the  kilogramme  is  2  lbs.  3J  ozs. 
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each  base  in  certain  definite  proportions  dependent  on 
the  quantity  of  each  of  the  constituents,  and  probably 
on  the  temperature  :  but  what  these  proportions  are  in  a 
colourless  water  no  one  can  say  ;  even  the  refra&ive  index 
will  scarcely  help  us. 

Lt  is  true  the  results  of  these  analyses  might  have  been 
put  down  as  so  much  calcium,  magnesium,  iron,  potassium, 
sodium,  and  hydrogen,  combined  with  so  much  chlorine, 
SO4,  and  Si04,  but  neither  the  public  nor  chemists  them¬ 
selves  are,  perhaps,  quite  prepared  for  such  a  mode  of 
representing  the  salts  that  exist  in  a  water. 

Should  Mr.  Spiller’s  letter,  and  this  one,  start  a 
discussion  as  to  the  best  method  of  recording  the  results 
of  analysis  in  similar  cases,  they  will  do  some  good 
service. 

How  “  a  little  alumina”  got  into  the  boilers  is  a 
question  I  shall  leave  for  Professor  How,  if  he  chooses 
to  explain  it. 

The  third  objection  is  of  a  totally  different  nature,  and 
seems  to  arise  from  a  misapprehension  of  Professor  How’s 
meaning.  The  statement  that  “  the  pond  rests  upon  the 
measures  immediately  underlying  the  Acadia  seam  of 
coal  ”  is  intelligible  enough  if  we  remember  what  geolo¬ 
gists  mean  by  the  term  “underlying.”  If  I  am  not 
misinformed  these  coal  seams  crop  out  at  the  surface, 
and  that  at  a  considerable  angle ;  hence  there  is  no 
difficulty  in  imagining  a  pond  on  the  underlying  coal 
measures  in  some  place  where  the  upper  stratum  has 
been  removed  either  by  the  processes  of  nature  or  by  the 
miner’s  art. — I  am,  &c., 

J.  H.  Gladstone. 

May  30,  1870. 
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and  partly  transparent  and  crystalline,  in  a  peculiarand  (for  water)  very 
unusual  shape.  Dr.  Chapelas  states,  in  relation  to  the  storm  alluded  to, 
that  it  stands,  according  to  his  observations,  in  a  very  intimate  rela¬ 
tion  to  the  Aurora  Borealis  seen  on  the  20th  of  May,  and  then  accom¬ 
panied  by  peculiar  perturbations  of  the  instruments  applied  for 
meteorological  observations. 

Report  on  a  Memoir  written  by  Dr.  Vctillart,  “On  the 
Vegetable  Fibres  Applied  to  Industrial  Purposes.” — Professor 
Chevreul. — This  lengthy  paper  gives  a  brief  outline  of  the  extensive 
researches  made  on  flax,  hemp,  cotton,  jute  ( Corchorus  capsularis), 
China  grass  ( Urtica  utilis),  and  New  Zealand  flax  ( Phormium  tenax). 
Owing  to  the  importance  of  the  contents  of  this  paper,  wherein  very 
accurate  and  readily  executed  tests  are  given  for  the  purpose  of  de¬ 
tecting  the  kind  of  various  vegetable  fibres,  we  intend  to  give  a 
more  extended  account  of  the  memoir  at  a  future  time. 

On  the  System  of  the  Mineral  Lodes  of  the  Hundsriick. — A. 
Vezian. 


Compressibility  of  Gases  under  High  Pressure. — L.  Cailletet. 
• — The  author  has  studied  the  variation  of  compression  of  air  and  hy¬ 
drogen  between  1  and  800  atmospheres.  Up  to  80  atmospheres’ 
pressure,  air  is  more  compressed  than  it  should  be  if  it  followed  the 
law  of  Mariotte  ;  and  at  680  atmospheres’  pressure  it  only  occupies 
two-thirds  of  the  space  which  it  ought  to  do  theoretically.  The  method 
by  which  the  author  is  enabled  to  measure  the  volumes  occupied  by 
a  gas  in  an  opaque  apparatus  is  very  simple.  The  glass  tube  is 
enclosed  in  an  iron  one,  the  former,  containing  the  gas,  is  lightly 
gilt.  The  mercury,  which  serves  for  the  transmission  of  pressure, 
whitens  the  gold,  leaving  a  well-defined  mark  on  it  after  the  pressure 
ceases. 


Combinations  of  Protochloride  of  Platinum  and  Oxide  of 
Carbon. — Dr.  J.  Schiitzenberger. — The  author  describes  three  new 
compounds,  viz. : — COPtCl2,  chloroplatinate  of  carbonyle,  the  most 
stable  of  these  bodies, fusing  at  194°;  C20„PtCl2,  chloroplatinate  ofdicar- 
bonyle,  fuses  at  142°;  C303Pt2Cl4=C0PtCl2+C202PtCl2,  a  compound 
of  one  molecule  of  each  of  the  preceding  bodies,  fusible  at  130°.  Water 
decomposes  these  substances  instantaneously,  platinum  being  set  free 
and  chlorhydric  and  carbonic  acids  formed,  or,  also,  sometimes  a  mix¬ 
ture  of  carbonic  acid  and  carbonic  oxide.  Alcohol  also  decomposes 
these  substances. 


ACtion  of  Acetylen  upon  Mixed  Aceto-Hypochlorous  An¬ 
hydride  (Acetate  of  Chlorine). — M.  Prudhomme. — The  author 
describes,  at  length,  a  series  of  experiments,  resulting  in  the  discovery 
of  a  body — 


C2H2 

iv 

2(C2h30) 


Clo 


Under  this  heading  will  be  found  an  encyclopaedic  list  of  chemical 
papers  published  abroad  during  the  past  week,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices,  will,  therefore,  be  equivalent  to  an  English  edition  of 
the  “  Jahresberichte." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise  j 
expressed. 


Comptes  Rendus  des  Seances  de  VAcademie  des  Sciences ,  May  23, 

1870. 

Leaving  aside  the  papers  and  memoirs  relating  to  pure  and  applied 
mathematics,  and  to  natural  history,  this  number  contains  the  follow¬ 
ing  original  memoirs  and  communications  relating  to  chemistry  and 
collateral  sciences : — 

Acftion  of  Water  upon  Iron,  and  of  Hydrogen  upon  Oxide  of 
Iron. — H.  Sainte  Claire-Deville.— The  author  relates,  at  great  length, 
a  series  of  experiments  which  may  be  summarised  as  follows  : — Per¬ 
fectly  pure  iron,  kept  at  temperatures  varying  from  150° — 1600°,  is 
treated  with  vapour  of  water  of  a  known  tension  and  temperature. 
Under  these  conditions,  the  following  results  are  obtained,  which 
prove  that  the  decomposition  of  vapour  of  water  by  iron,  while  red- 
hot,  is  rigorously  subject  to  all  the  laws  which  govern  the  tension  of 
saturated  vapours.  The  author  states  that,  accordingto  his  experience, 
all  changes  of  the  state  of  aggregation  must  be  strictly  analogous, 
because  the  predominating  phenomenon  in  all  is  the  evolution  or  ab¬ 
sorption  of  latent  heat. 

Fire-Clay  made  Stoves  manufactured  by  MM.  Muller  and 
Co.,  Ceramic  Manufacturers  at  Ivry. — General  Morin. — The 
author  states  that  the  experiments  made  with  these  stoves  at  the 
Conservatoire  des  Arts  et  Metiers  are  highly  satisfactory.  The  useful 
effect  of  heat  given  off  by  the  fuel  (coke)  amounts  to  0-93  per  cent. 
The  air  in  the  rooms  where  these  stoves  were  placed  was  not  at  all 
vitiated  so  as  to  incommode  those  present,  notwithstanding  the  in¬ 
terior  of  the  stoves  (that  part  wherein  the  fuel  is  placed)  became 
thoroughly  red-hot.  The  author  says  that,  taking  all  in  all,  these 
stoves,  when  suitably  connected  with  flues,  will  afford  a  cheap,  and, 
in  every  respeCt,  wholesome  mode  of  heating  apartments. 

On  the  Hail  which  Fell  at  Paris  during  a  Thunderstorm  on 
the  22nd  of  May  last. — A.  Trecul. — It  appears  that  a  heavy  thunder¬ 
storm  took  place,  accompanied  by  hailstones  of  extraordinary  size 
(2  centims.  by  i£)  as  well  as  shape  (pyriform).  A  portion  of  most  of 
them  was,  as  usual,  opaque ;  but  a  great  many  were  partly  opaque, 


that  is  to  say,  the  aceto-chlorhydrine  of  a  tetratomic  alcohol. 

Action  of  Sulphuric  Anhydride  upon  the  Protochloride  and 
Sesquichloride  of  Carbon. — M.  Prudhomme.— With  the  protochlo¬ 
ride  of  carbon,  C2C14,  anhydrous  sulphuric  acid  yields,  on  being  heated 
in  a  sealed  tube  to  150°,  sulphurous  acid  and  chloride  of  trichlorated 
acetyl,  2(C2C14)  + S206=2(C2Cl40)-)-S204  ;  with  the  sesquichloride  of 
carbon,  C2C14C2,  the  same  body,  and,  in  addition  thereto,  oxychloride 
of  sulphur,  S205C12,  is  obtained,  C2C1G+ S2Oe=  C2C140  +  S20sCl2. 

Observations  on  the  Batswing-Burner  Flame. — A.  Baudri- 
mont. — The  chief  point  of  interest  is  that  the  aforesaid  flame  consists 
of  two  distinCt  portions,  one  of  which  (the  interior)  has  a  compara- 
!  tively  low  temperature,  while  it  is  surrounded  by  a  luminous  envelope, 
the  temperature  of  which  exceeds  that  of  molten  platinum.  Indeed 
the  author  found  that  a  platinum  wire  i-ioth  m.m.  thick,  when  properly 
placed  in  this  flame,  fused  immediately. 

Two  Instances  of  Upheaving  of  the  Soil  recently 
noticed. — Dr.  de  Botella. — The  author,  writing  from  Madrid  to 
M.  Elie  de  Beaumont,  states  that  the  steeples  of  the  villages  of  Beni- 
farzes,  and  the  entire  village  of  Salduende,  have  been  considerably 
lifted  up  (upheaved),  since  1847,  in  a  direction  nearly  parallel  to  the 
system  of  the  Saucerrois.  The  extreme  distance  between  the  upheaved 
points  is  300  kilometres.  The  celebrated  geologist  to  whom  this 
communication  is  made  said,  at  the  meeting,  that  something  similar 
was  observed  some  years  ago  in  the  Kingdom  of  Wurtemberg,  and 
that  it  is  very  probable  that,' if  well  conducted  observations  in  this 
direction  are  set  on  foot,  many  such  faCts  will  come  to  be  noticed. 


Zeitschrift  fur  Chemie  von  Beilstein,  No.  8,  1870. 

This  number  contains  the  following  original  papers,  nearly  all  of 
which  were  read  at  the  Imperial  Russian  Chemical  Society,  at  the 
late  meetings  of  that  Society: — 

Nitro  Compounds. — A.  Engelhardt  and  P.  Latschinoff. — The  chief 
objeCt  of  this  very  lengthy  paper  is  to  prove  that  the  so-called 
nitro-compounds,  which  are  usually  considered  to  be  products  of 
a  metaleptic  displacement  of  hydrogen  by  the  nitro  group  N 02,  so  that 
the  chemical  functions  of  the  bodies  which  undergo  this  substitution 
remain  the  same,  are  really  so  altered,  as  regards  their  properties  and 
characters,  as  if  the  body  in  which  the  substitution  took  place  was 
oxidised.  The  authors  have  made  a  lengthy  series  of  experiments  to 
prove  their  statement ;  and  the  paper  is  divided  into  the  following 
sections  : — Nitrophenols  and  benzols  ;  aCtion  of  pentachloride  of  phos¬ 
phorus  on  ortho-nitrophenol  ;  phosphoric  acid  ortho-nitrophenol, 
[C6H4(N02)]3P04 ;  aCtion  of  PC15  upon  volatile  nitrophenol ;  nitro 
chlorobenzols  ;  nitrobichlorobenzols  ;  binitro-phenol  and  binitro- 
chlorobenzol ;  binitro-bichlorobenzol ;  trinitro-phenol  and  trinitro- 
chlorobenzol.  The  authors  classify  the  nitro  compounds  of  phenol 
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according  to  their  behaviour  with  PCI,,,  and  also  according  to  the 
properties  of  their  chloranhydrides  and  amides,  in  the  following 


manner : — 

Phenol. 

Ortho-nitrophenol. 

Volatile  nitrophenol. 

Dinitrophenol. 

Trinitrophenol. 


Chloranydrides. 
Chlorobenzol. 
a  Nitro-chlorobenzol. 

/5  Nitro-chlorobenzol. 
D  ini  tro- chlorobenzol. 
Trinitro -chlorobenzol. 


Amides. 

Aniline. 

/3  Nitraniline  (Hoff¬ 
mann’s). 

Dinitro-aniline. 

Trinitro-aniline. 


In  this  grouping,  the  acid  character  of  each  succeding  compound 
becomes  stronger. 


Butylen. — A.  Butlerow. — The  main  gist  of  this  paper  is  to  estab¬ 
lish  the  author’s  priority  of  Certain  researches  made  by  him,  and  the 
correction  of  some  errors  committed  by  Dr.  Markownikoff  in  his  paper 
published  in  the  Russian  language  on  butylen. 

Preparation  of  Trimethyl-Caibinol  from  Isobutyl-Alcohol. 
—A.  Butlerow. — Iodisobutyl  is  first  prepared  by  passing  HI  into  boil¬ 
ing  butylic  alcohol.  This  substance  is  next  employed  for  the  prepara¬ 
tion  of  butylen  in  the  following  manner: — 4  parts  of  potassic  alcohol 
(consisting  of  x  part  of  KHO  and  3  parts  of  alcohol  go  per  cent),  1 
part  of  solid  caustic  potassa,  and  2  parts  of  iodisobutyl  are  mixed  and 
gently  heated.  The  butylen  (a  gas)  is  collected  in  a  gas-holder,  after 
having  been  washed  with  alcohol  and  water.  The  butylen  is  converted 
into  trimethyl-carbinol  by  a  complicated  process,  based  upon  the  com¬ 
plete  absorption  of  butylen  by  sulphuric  acid  (3  parts  H2S04  and  1  part 
H.20),  and  its  conversion  thereby  into  a  liquid  which,  after  saturation 
with  K2C03,  and  distillation,  yields  the  compound  in  question. 

On  Isomeric  Dibromotoluols. — E.  Wroblevsky. — The  author's 
researches  have  been  made  with  the  view  of  obtaining  compounds 
different  from  those  obtained  by  Dr.  Fittig  by  the  direCt  action  of 
bromine  upontoluol.  For  this  purpose,  solid  toluidine  was  brominated, 
and  the  product  converted  into  azoperbromide,  C7H6BrN2Br3 ;  and 
this  substance  made  the  starting-point  for  the  preparation,  first,  of 
dibromotoluol,  C6H3Brj!>Bro.CHa,  a  liquid  not  solidified  even  at  -20°, 
boils  at  2390,  sp.  gr.  X‘8i2  (at  190),  soluble  in  alcohol,  and  yields,  when 
nitrated,  only  one  nitro-dibromotoluol,  C7H5(N02)Br/>Bro,  a  solid 
crystalline  substance  fusing  at  87°.  The  author  further  describes — 
Dibromotoluidine  ;  another  dibromotoluol,  C7H(iBroBr  ;  dibromo- 
nitrotoluol ;  dibromotoluidine;  nitro  a  bromtoluol ;  nitro  0  brom- 
toluol  ;  and  nitro-jb  iod-o  bromtoluol. 

Products  of  Decomposition  of  Glycogen  by  Sulphuric  Acid. 
— Dr.  A.  Stscherbakoff. — After  referring  to  Dr.  Tichanowitsch’s  work 
on  the  origin  of  the  hydrates  of  carbon  within  and  without  the 
animal  organism,  published,  in  the  Russian  language,  at  Cherikow, 
the  author  describes  a  series  of  physiologico-chemical  experiments, 
the  main  result  of  which  is  that  the  composition  of  glycogen  is  to  be 
expressed  by  C80H.0O25. 

Preliminary  Notice  on  a  New  Valerianic  Acid. — A.  Butlerow. 
— The  author  states  that  he  has  succeeded  in  obtaining  from  trimethyl- 
carbinol  a  valerianic  acid— 


C(CH3)3 

I 

COHO. 


Explanation  of  the  Action  of  Peroxide  of  Manganese  upon 
Chlorate  of  Potassa  in  the  Preparation  of  Oxygen. — Dr.  G. 
Krebs. — The  utility  of  mixing  peroxide  of  manganese,  for  which,  how¬ 
ever,  .may  be  substituted  substances  such  as  peroxide  of  iron,  oxides  of 
zinc  and  tin,  burnt  gypsum  and  others,  provided  they  are  previously 
well  dried  (best  by  ignition)  -with  chlorate  of  potassa,  is  based  upon 
the  faCt  that  the  substances  alluded  to,  which  are  infusible  by  them¬ 
selves,  are  the  carriers  and  transferrers  of  heat  to  the  chlorate  of 
potassa,  each  particle  of  which  is  surrounded  with  a  source  of  heat, 
which  aids  its  rapid  decomposition.  The  peroxide  of  manganese  is 
prevented  from  being  itself  decomposed,  because  the  chlorate  of 
potassa  withdraws  from  it  heat,  for  the  purpose,  first,  of  its  own  fusion, 
whereby  heat  becomes  latent;  secondly,  by  its  decomposition.  The 
author  states  that,  when  oxide  of  iron,  or  peroxide  of  manganese,  are 
strongly  heated  in  a  crucible,  and  chlorate  of  potassa  very  gently 
fused  at  the  same  time,  by  itself,  in  a  porcelain  dish,  the  addition 
of  the  hot  (not  red-hot)  oxides  to  the  fused  chlorate  causes  the  evolu¬ 
tion  of  oxygen  to  set  in  instantaneously,  and  with  so  great  violence 
that,  unless  this  experiment  be  performed  in  open  vessels,  and  v'ith 
small  quantities  at  a  time,  serious  explosions  may  occur. 


American  Journal  of  Pharmacy,  May,  1870. 

Leaving  aside  the  bulk  of  those  original  papers  which  relate  strictly 
to  pharmacy,  and  which  are  very  valuable,  this  number  contains 
the  following  original  papers  relating  to  chemistry  and  collateral 
sciences : — 

Pumpkin  Seeds. — Benton  G.  Bosch. — The  author’s  researches  on 
this  subject  have  proved  that  these  seeds  contain  75  per  cent  of  an 
oily  kernel  and  25  per  cent  of  husk.  The  oil,  extracted  by  ether,  re¬ 
sembles,  in  taste,  olive  oil.  The  kernel  contains,  moreover,  an  oleo 
resin,  to  which,  the  author  believes,  the  efficacy  of  the  drug  is  due; 
this  principle  he  calls  cucurbutin — it  is  an  anthelmintic. 

A  (Stive  Principle  of  the  Catalpa  Bignonoides.— E.  A.  Rau. — 
The  author  has  investigated  the  bark  of  this  tree,  rejecting  the  outer 
corky  layer,  by  a  process  too  lengthy  to  be  described  here.  He  found 
a  crystalline  substance,  insoluble  in  water  and  dilute  alcohol,  best  dis¬ 
solved  in  ether  and  chloroform.  This  substance,  also  insoluble  in 
dilute  alkalies  and  acids,  was  found  to  be  neutral  and  free  from  ash  ; 
the  taste  of  this  substance  was  found  to  be  intensely  nauseous  and 


bitter.  The  author  also  found  a  glucoside,  a  tasteless  resin,  and 
tannin. 

Sulphate  of  Lime,  ah  Impuf-ity  ill  TinCture  of  Chloride  of 
Iron. — Dr.  R.  Battey. — The  author  records  that  the  pharmaceutical 
preparation  alluded  to  often  deposits  long,  slender,  delicate  needles, 
along  with  a  yellowish  precipitate.  On  investigating  these  crystals, 
he  found  them  to  be  sulphate  of  lime  ;  but  there  is  no  necessary  con¬ 
nection  between  that  substance  and  the  yellowish  deposit,  the  nature 
of  which  is  not  further  alluded  to. 

Light  Sulphate  of  Quinine. — L.  Strehl, — The  author,  writing 
from  Chicago,  U.S.,  reports  that  a  small  parcel  of  quinine  was  recently 
purchased  there,  labelled  “light  sulphate  of  quinine,”  manufactured 
by  Lord,  Bros.,  Ludgate  Hill,  London.  That  firm  being  unknown, 
the  “  quinine  ”  was  submitted  to  the  ordinary  tests  for  purity,  and  was 
discovered  to  exhibit  a  rhombic,  prismatic,  crystalline  structure,  taste 
bitter,  entirely  soluble  in  cold  v'ater,  no  indications  of  the  presence  of 
quinine  with  chlorine-water  and  ammonia,  nor  also  with  the  former 
and  ferrocyanide  of  potassium,  and  aftenvards  a  few  drops  of  am¬ 
monia.  No  sulphuric  acid  was  detected,  but,  instead  thereof,  hydro¬ 
chloric  acid.  All  the  reactions  made  confirmed  the  idea  that,  instead 
of  the  substance  being  sulphate  of  quinine,  it  was  hydrochlorate  of 
cinchonine.  1  hat  salt  resembles  closely,  in  appearance,  sulphate  of 
quinine,  and  is  a  substitution  which  might  readily  pass  unnoticed. 

Remarks  on  Granular  Citrate  of  Magnesia.— H.  C.  Archibald. 
— After  referring  to  the  so-called  citrate  of  magnesia  of  the  English 
trade,  which  the  author  states  to  be  made  up  of  tartaric  acid,  bicar¬ 
bonate  of  soda,  sugar,  and  a  trace  of  magnesia,  the  author  states  that, 
to  obtain  a  preparation  that  could  be  properly  called  granular  citrate 
of  magnesia,  by  the  direCt  union  of  citric  acid  and  magnesia,  and  having, 
at  the  same  time,  effervescing  properties,  was  found  to  be  imprac¬ 
ticable.  After  a  series  of  experiments  to  ascertain  w'hether  a  granular 
salt  could  be  made  which  would  contain  citrate  of  magnesia,  and  be 
at  the  same  time  effervescent  and  perfectly  soluble,  the  following  for¬ 
mula  was  adopted,  which,  if  strictly  adhered  to,  will  afford  a  beautiful 
salt,  possessing  decided  laxative  properties  and  very  acceptable  to  the 
palate  Take  of  powdered  citric  acid,  4  lbs. ;  calcined  magnesia,  lbs. ; 
bicarbonate  of  soda,  3  lbs.;  tartaric  acid,  3  lbs.  ;  powdered  white  loaf 
sugar,  6  lbs. ;  essential  oil  of  lemons,  |  fluid  oz. ;  alcohol  (very  strong), 
q.s.  To  the  powdered  citric  acid  add  the  sugar,  and  mix  thoroughly  ; 
then  add  the  soda,  magnesia,  and  tartaric  acid.  Pass  the  whole 
through  a  No.  40  sieve  three  times,  to  insure  thorough  mixture  ; 
moisten  the  powder  with  strong  alcohol  and  pass  through  a  No.  S  sieve 
and  place  on  a  wooden  tray  to  dry,  at  a  temperature  of  120°  F.  Add 
the  oil  of  lemons  when  dry,  and  bottle  instantly  in  well  dried  and 
clean  bottles.  This  preparation  can  be  kept  indefinitely  without  in¬ 
jury,  is  freely  soluble  in  water  without  residue,  has  a  pleasant  taste, 
and  is  in  very  great  request  in  the  United  States  ;  undoubtedly,  this 
preparation  is  far  to  be  preferred  above  what  goes  by  the  name  of 
effervescing  citrate  of  magnesia  in  this  country. 

On  a  Brown  Hair-Dye. — G.  McDonald. — Under  this  title  the 
author,  in  reality,  makes  known  a  faCt  which  is  worthy  of  notice;  he 
says,  the  well-known  faCt  that  a  soluble  compound  of  lead  and  sulphur 
could  not  be  obtained  by  the  decomposition  of  a  soluble  lead  salt  by 
a  soluble  sulphuret,  or,  in  other  words,  the  insolubility  of  the  sulphuret 
of  lead  was  regarded  as  an  indubitable  proof  of  the  folly  of  under¬ 
taking  to  search  for  a  compound  containing  sulphuret  of  lead  in  a 
soluble  state,  and  yet  so  as  to  be  innocuous  to  the  system.  There  is 
a  class  of  salts  known  as  hyposulphites,  many  of  which  are  freely 
soluble  in  water,  and  which  are  readily  converted  by  absorption  of 
oxygen  into  sulphate  of  the  base  and  free  sulphur;  it  is  in  the  use  of 
these  salts  that  the  key  to  the  enigma  lies.  Chemical  text-books 
state  that  hyposulphite  of  lead  is  insoluble  in  water,  which  is  quite 
correct  ;  but,  like  many  other  precipitates  insoluble  in  water,  it  is 
readily  dissolved  by  an  excess  of  the  precipitant;  thus,  if  we  add  to 
a  solution  of  three  parts  of  acetate  of  lead  two  parts  of  hyposulphite 
of  soda,  we  shall  have  a  curdy  white  precipitate  of  hyposulphite  of  lead, 
insoluble  in  water ;  but  if  we  add  to  this  ten  parts  more  of  hyposulphite 
’of  soda  the  precipitate  will  be  re-dissolved,  and  a  perfedtly  clear  solution 
will  be  the  result ;  this  solution,  when  applied  to  the  hair,  is  decom¬ 
posed  by  absorption  of  oxygen;  one  of  the  results  thereof  is  the 
formation  of  the  dark  brown  sulphuret  of  lead  ,  it  is  to  the  formation 
of  this  compound  in  the  hair  that  all  lead  and  sulphur  dyes  owe  their 
efficacy. 


Cosmos,  May  21,  1870. 

Reorganisation  of  the  Ministry  of  Public  Instruction. — By  a 
decree,  dated  May  15th,  M.  Mege,  Batonnier  de  l’Ordre  des  Avocats  at 
Clermont  Ferrand,  has  been  appointed  Minister  of  Public  Instruction. 
This  gentleman  was  born  at  Riom,  September  15th,  1817;  by  a  decree 
of  the  same  date,  there  has  been  established  a  Ministry  of  Literature, 
Sciences,  and  Fine  Arts,  and  a  series  of  institutions,  hitherto  under 
the  control  of  the  Minister  of  Public  Instruction,  and  among  these 
the  Imperial  Institute,  several  libraries,  and  schools,  have  been  placed 
under  the  newly  established  ministry. 

Discovery  of  Fossil  Bones  near  Durfort  (Gard). — Cazalis  de 
Foudouce. — The  author,  while  on  his  way  to  Boumadas  Morts,  had  his 
attention  attracted  by  what  appeared  at  some  distance  to  bean  elephant’s 
tooth  laying  on  a  heap  of  stones,  along  the  road  from  Alais  to  Vigan  ; 
on  approaching  the  objeCt  he  found  it  to  be  what  he  believed,  and  on 
making  inquiry  with  the  Cantonnier  (men  stationed  along  the  road 
during"  a  portion  of  the  day,  to  see  to  its  being  kept  in  proper  repair; 
they  are  under  the  orders  of  the  Ingenieurs  des  Ponts  et  Chasseurs) 
the  stones  (intended  for  the  repair  of  the  road)  were  traced  to  their 
origin  ;  upon  search  being  made  near  that  spot,  a  tolerably  complete 
skeleton  of  the  Elephas  primigenius  was  found  in  a  locality  where, 
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judging  by  its  well-known  geological  features,  this  was  hardly  to  be 
expected;  the  author  relates  at  great  length  all  the  particulars,  in¬ 
cluding  the  size  of  the  parts  of  the  animal  recovered. 

Chemical  Treatment  of  Flax. — M.  Magne.— The  author  treats 
this  fibre  alternately  with  weak  caustic  alkalies  and  alkaline  hypo¬ 
chlorites,  at  temperatures  ranging  from  200  to  50c ;  the  last  trace  of 
alkali  is  washed  out  with  weak  hydrochloric  acid;  the  fibres  thus 
prepared  are  stated  to  be  bleached  better  than  by  any  other  process. 

Testing  Glue  for  its  Good  Quality. — Dr.  Chabrier. — The  author 
states  that  the  best  means  of  ascertaining  the  goodness  of  glue  con¬ 
sists  in  estimating  the  quantity  of  pure  gelatine  it  contains,  and  for 
this  purpose  he  suggests  the  use  of  a  solution  of  pernitrate  of  mer¬ 
cury  in  water  acidulated  with  nitric  acid  ;  the  operation  is  carried  out 
volumetrically,  the  solution  of  mercury  salt  being  titrated  with  a 
solution  of  pure  gelatine  in  known  quantity  dissolved  in  water. 

May  28,  1870. 

New  Eledtrc-Magnetic  Apparatus. — Dr.  Demazet. — The  author 
describes,  at  length,  an  apparatus  constructed  by  him,  which  appears 
to  be  an  improvement  of  Siemens’s;  while  making  from  250  to  280 
revolutions  a  minute,  the  lifting  power  of  the  magnet  is  70  kilos.,  and 
under  similar  conditions  a  platinum  wire,  o-8  m.m.  thick  and  20  centim. 
long,  was  rendered  red-hot,  and  iron  wire  of  the  same  thickness 
fused ;  the  machine  produces,  per  second  of  time,  half  a  c.c.  of  gas 
by  the  decomposition  of  water. 

Acclimatisation  of  the  Eucalyptus  Globulus. — Dr.  Cloez. — 
The  tree  alluded  to,  a  native  of  Tasmania,  is  highly  esteemed,  both 
on  account  of  the  durability  of  its  wood,  which  is  very  hard  and  supe¬ 
rior  to  teak  wood,  and  because  its  leaves  contain  a  peculiar  camphor¬ 
like  essence,  which  dissolves  caoutchouc  more  readily  than  sulphide 
of  carbon  does,  and  is  also  a  solvent  for  copal ;  the  tree  is  reputed  to 
have  febrifuge  properties,  because  it  is  said  that  fever  is  never  known 
where  it  is  abundantly  found.  The  neighbourhood  of  Paris  is  too 
cold,  and  the  soil  not  suitable  for  its  growth  there  ;  but  in  the  southern 
parts  of  France,  as  well  as  in  Spain  (where  the  tree  thrives  well)  this 
beautiful  plant  will  be  very  useful  as  a  forest  tree ;  it  reaches  in  its 
native  clime  enormous  height  and  size. 


Revue  Hebdomadaire  de  Chimie,  May  12,  1870. 

Echardonnage  of  Wool  by  Chemical  Means. — Dr.  Schaller. — 
By  echardonnage  is  understood  an  operation  intended  to  destroy  in  wool 
the  particles  of  straw  and  vegetable  fibre  accidentally  adhering  to  it 
or  left  in  it  after  having  been  treated  with  the  teazle,  still  used 
sometimes  in  preference  to  the  carding  machine.  The  author  im¬ 
pregnates  the  wool  with  a  mixture  of  common  salt  and  dilute  sulphuric 
acid;  the  excess  of  this  liquid  is  squeezed  out  between  properly 
arranged  cylinders,  and  the  textile  fibre  is  next  exposed  to  a  heat  of 
1300,  which,  aided  by  the  hydrochloric  acid  evolved  from  the  mixture 
above  named,  causes  the  carbonisation  of  the  cellulose,  leaving  the 
wool  untouched;  this  latter  is  next  washed  in  a  slightly  alkaline 
liquid,  and  is  then  fit  for  the  mechanical  operations  required  before 
spinning  the  wool. 

Manufacture  of  Red  Lead  from  Nitrite  of  Lead.— M.  Pichon. 
— After  referring  to  the  fadt  that  the  red  lead  (minium)  of  commerce 
almost  always  contains  some  metallic  lead  and  some  oxide  of  lead 
(massicot),  incompletely  oxidised,  the  author  proposes  to  take  nitrate 
of  lead  and  granulated  metallic  lead  in  the  proportions  of  one  equiv. 
of  nitrate  to  four  of  metal ;  these  materials  are  placed  in  a  cast-iron 
cauldron,  lined  inside  with  lead  ;  water  having  been  added,  the  mix¬ 
ture  is  heated  to  6o°  or  8o° ;  after  two  hours  time  a  yellow  sandy  mass 
is  found  to  have  settled  at  the  bottom  of  the  vessel ;  the  liquid  should 
then  be  decanted  into  a  leaden  vessel,  wherein  the  nitrite  of  lead  soon 
crystallises  ;  after  the  crystals  have  been  drained  they  are  decomposed 
by  means  of  heat,  by  being  placed  for  that  purpose  into  retorts  similar 
to  those  in  use  for  the  manufacture  of  nitric  acid;  the  acid  vapours 
given  off  are  condensed  by  suitable  means,  and  the  oxide  of  lead, 
which  is  deep  black  coloured  and  perfectly  homogenous,  thus  ob¬ 
tained  is  employed  for  the  manufacture  of  red  lead  instead  of  massi¬ 
cot;  the  red  lead  thus  produced  is,  according  to  the  author,  perfectly 
homogeneous,  free  from  lead,  and  its  composition  is  3Pb04+ Pb02 ; 
there  is  a  difference  of  opinion  as  regards  the  formula  to  be  assigned 
to  minium — Pb02+2PbO  (Dumas)  ;  Pb203,Pb0  (Winkelblech)  ; 
Pb203,4Pb0  (Longchamp);  Pb405  (Mulder). 

May  19,  1870. 

Comparison  between  the  Steam  Generating  Power  of  Coal 
when  Burned,  and  of  the  Combustion  of  the  Heavy  Oils. — 
H.  Sainte-Claire  Deville. — This  paper  is  a  good  abstract  of  the  several 
papers  which  have  appeared  on  this  subject  in  the  Comptes  Rendus. 

New  Method  of  Copper  Extraction,  and  its  Separation  from 
other  Metals. — J.  Elkington. — The  principle  applied  by  the  author 
consists  in  applying  electricity  for  dissolving  the  copper  contained  in 
the  crude  metal  obtained  by  the  usual  smelting  methods,  and  for  de¬ 
positing  that  metal  galvanically  upon  plates  of  copper,  causing  the 
other  foreign  metals  to  fall  to  the  bottom  of  the  vessels  in  which 
the  operations  take  place;  copper,  containing  very  small  quantities  of 
silver,  may  be  advantageously  treated  thus  for  the  recovery  of  the  last- 
named  metal. 

So-called  Annular  Furnace  or  Kiln  for  the  Continuous 
Operations  of  Burning  Bricks,  Lime,  Porcelain,  Cement,  &c. 
— F.  Hofmann. — Illustrated  with  woodcuts. 


On  the  Salts  of  the  Cerium  Metals. — M.  Zschiesche. — The 
author  has  studied  some  of  the  salts  of  the  metals  jointly  found  in  the 
mineral  cerite.  Chloride  of  lanthanum,  LaCl  +  5HO,  forms  large 
colourless  crystals,  which  are  not  deliquescent;  oxalic  acid  precipitates 
from  acid  solutions  of  didymium  the  oxalate  of  that  metal  in  insoluble 
state  similar  to  chloride  of  lead;  on  being  heated  to  a  redness  it  first 
yields  a  carbonate,  and  at  a  very  high  temperature  a  peroxide  ;  the 
sulphate  of  didymium  is  Di0S03  +  3H0.  Among  the  cerium  salts  the 
author  studied  the  salt  yielded  by  the  oxide  which  results  from  the 
ignition  of  the  oxalate  of  cerium;  this  oxide,  when  dissolved  in  sul- 
phuricacid, yields  a  red-coloured  salt — 5Ce0S03  + Ce2033S03-|-27H0  ; 
and  a  yellow-coloured  mixture  of  the  last  and  some  sulphate  of  prot¬ 
oxide. 

Oxyhydrogen  Blowpipe,  called  Universal. — M.  Delaporte. — 
The  chief  point  of  difference  of  arrangement  in  this  apparatus  con¬ 
sists  in  having  several  jets  for  the  hydrogen,  and  only  one  for  the 
oxygen  ;  this  latter  gas,  the  heavier,  is  made  to  fall  as  it  were  and 
convey  the  other.  The  effedt  is  the  produdtion  of  a  lance-shaped 
flame  of  great  power ;  proper  precautions  are  provided  to  prevent 
explosions. 

Analysis  of  the  Water  of  the  Grosmard  Spring  intended  to 
Supply  the  Town  of  St.  Guentin. — J.  Vivien. — Ten  litres  of  this 
water  contain,  in  grms.  : — Carbonate  of  soda,  o’osio;  carbonate  of 
lime,  2'348o ;  carbonate  of  magnesia,  o-i53o;  nitrate  of  lime,  o-4539  ; 
nitrate  of  magnesia,  o-o55g ;  sulphate  of  lime,  none;  chloride  of 
potassium,  o'2i96  ;  chloride  of  sodium,  0^1233  1  silicate  of  soda,  o-037i ; 
free  silica,  0^0170 ;  organic  matter,  o-02io ;  total,  3-38g8. 


NOTES  AND  QUERIES. 


Phosphate  of  Ammonia. — Will  any  of  your  readers  kindly  furnish 
me  with  a  process  for  the  manufacture  of  phosphate  of  ammonia  from 
bone-ash. — J.  W.  M. 

Oxygenated  Water. — Will  any  of  the  readers  of  the  Chemical 
News  oblige  J.  C.  with  the  method  and  utensils  adopted  in  the  manu¬ 
facture  of  oxygenated  water,  or  say  where  he  may  gain  such  informa¬ 
tion  ? 

Chrome  Colour. — “Colourman”  offers  his  best  thanks  for  the 
answers  given  to  his  query.  As  Dingler's  Polytechniches  Journal  is 
not  within  his  reach,  may  he  trespass  once  more  by  asking  if  a  formula 
is  given  for  producing  a  good  vermillion-red  chrome  colour? 

Erecfting  Prism. — Referring  to  Prof.  Morton’s  very  ingenious  plan 
of  erecting  the  image  given  by  a  magic  lantern,  I  beg  to  inform  you 
that  I  have  made  the  prism  (Fig.  2,  p.  246  of  the  Chemical  News) 
some  two  or  three  years  since,  for  Prof.  Herschel,  of  the  Andersonian 
College,  Glasgow;  and  I  have  one  of  these  prisms  by  me  at  present. — 
John  Browning. 

Volumetric  Estimation  of  Chlorine. — In  the  Chemical  News 
(vol.  xxi.,  p.  217),  I  notice  the  estimation  of  chlorine  by  means  of 
nitrate  of  silver  and  chromate  of  potassium  solution.  The  process  is 
by  no  means  new;  it  can  be  found  at  p.  183  of  Sutton’s  “Volu¬ 
metric  Analysis,”  1863.  I  used  the  method  in  various  instances  as  far 
back  as  1864,  with  much  success. — T.  B. 

Tungsten  Blue. — In  the  Chemical  News  (vol.  xxi.,  p.  130)  appears 
an  extract  from  Les  Mondes  relating  to  tungsten  blue.  Will  any  one  of 
your  readers  be  kind  enough  to  inform  me  whether  he  has  succeeded 
in  making  the  blue  according  to  the  process  there  given,  and,  if  so, 
state  his  opinion  of  its  value  ?  Says  the  extract,  it  “  is  sold  at  the 
same  price  as  the  very  best  quality  of  Prussian  blue.”  May  I  ask 
where  a  sample  can  be  purchased  ? — T.  W.  S. 


MEETINGS  FOR  THE  WEEK. 


Monday,  June  6th. — London  Institution,  4. 

— —  Royal  Institution,  2.  General  Monthly  Meeting. 

Tuesday,  7th. — Ethnological,  8. 

-  Royal  Institution,  3.  Prof.  Seeley,  “  On  Present 

English  History.” 

Wednesday,  8th. — Microscopical,  8. 

-  Geological,  8. 

Thursday,  9th. — Royal  Institution,  3.  Prof.  Tyndall,  “On  Elec¬ 
tricity.” 

-  Zoological,  8.30. 

Friday,  10th. — Royal  Institution,  8.  Prof.  Odling,  “Ammonia  Com¬ 
pounds  of  Platinum.” 

• -  Astronomical,  8. 

-  Quekett  Microscopical  Club,  8. 

Saturday,  nth. — Royal  Institution,  3.  Prof.  Grant,  “  Astronomy  of 
Comets.” 

-  Quekett  Microscopical  Club.  Excursion  to  Elstree. 

To  meet  at  St.  Pancras  Station,  at  1.30  p.m. 


TO  CORRESPONDENTS. 


F.C.S. — We  think  it  may. 

T.  Summers,  jun. — 1.  The  full  account  will  be  found  in  the  Bulletin 
de  la  Socicte  d' Encouragement  for  1869,  2e  serie,  t.  xvi.,  p.  277.  Apply 
to  Asher  and  Co.,  Bedford  Street,  Covent  Garden.  2.  We  know  of  no 
work  devoted  entirely  to  the  subject ;  it  is  treated  of  in  the  Dictionaries 
of  Chemistry. 
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NOTE  ON  THE 

HOMOLOGUES  OF  CUPRIC  ACETO-ARSENITE 
(SCHWEINFURT  GREEN). 

By  P.  S.  ABRAHAM,  B.Sc., 

Exhibitioner  at  the  Royal  College  of  Science,  Dublin. 


I  have  recently  found  that,  if  cupric  formiate,  butyrate, 
or  valerianate  be  substituted  for  cupric  acetate  in  the  pro¬ 
cess  for  the  manufacture  of  Schweinfurt  green,  compounds 
are  obtained  similar  in  colour  to  the  well-known  green, 
but  containing  formic,  butyric,  or  valerianic  acid  in  place 
of  the  acetic. 

For  the  preparation  of  cupric  formo-arsenite,  4  parts 
of  cupric  formiate  were  dissolved  in  as  little  water  as 
possible,  and  added  to  4  parts  of  arsenious  acid  dissolved 
ip  about  50  parts  of  water  by  the  aid  of  a  little  caustic 
soda;  both  solutions  being  at  the  boiling-point.  The 
yellowish  precipitate  which  appeared  soon  became  of  a 
very  bright  green,  with  a  slightly  more  yellowish  tinge 
than  the  acetic  compound. 

_  The  butyric  and  valerianic  greens  were  made  in  a 
similar  manner,  but  with  different  proportions  of  cupric 
salt  and  arsenious  acid, 


NEW  METHOD  OF  HEATING  STONEWARE 

VESSELS, 

AND  OF 

OBTAINING  REGULATED  HIGH  TEMPERA¬ 
TURES. 


In  conducting  chemical  and  pharmaceutical  operations 
for  manufacturing  purposes,  it  is  generally  necessary  to 
effeCt  evaporation  and  distillation  in  stoneware  vessels  ; 
but  great  difficulty  has  been  hitherto  experienced  in 
obtaining  a  sufficiently  high  temperature  without  cracking 
or  breaking  the  pan  employed.  The  use  of  a  naked  fire 
inevitably  causes  a  fraCture ;  and  a  sand-bath  offers  too 
great  an  obstruction  to  the  passage  of  the  heat.  With  a 
steam-jacket,  it  is  impossible  even  to  raise  water  to  the 
boiling-point,  unless,  indeed,  such  a  pressure  of  steam  be 
applied  as  to  cause  a  very  dangerous  strain  on  the  flanges 
of  the  vessel. 

A  new  method  of  applying  heat,  however,  has  been 
patented  by  Mr.  J.  A.  Coffey,  the  pharmaceutical  engineer, 
and  is  now  introduced  by  Messrs.  Doulton  and  Watts, 
for  working  stoneware  pans  and  stills,  by  which  any  tem¬ 
perature  ranging  from  ioo°  to  700°  F.  can  be  safely  and 
.easily  obtained. 

Mr.  Coffey’s  principle  is  to  cause  heavy  paraffin-oil  to 
.circulate,  first  through  a  coil  of  pipes  in  a  furnace,  and 
then  through  the  jackets  of  the  pans.  The  oil  is  carefully 
.selected  for  the  purpose,  from  the  heaviest  of  the  petro¬ 
leum  or  paraffin  products.  It  moves  by  its  own  convection. 
Heated  in  a  close  coil  of  pipe  by  a  coke  fire,  it  rises  into 
an  air-tight  tank,  from  which  it  passes,  through  pipes,  to 
..the  jackets  of  the  different  vessels  to  be  heated,  returning, 
after  it  has  done  its  work,  to  the  lowest  part  of  the 
furnace-coil ;  a  continuous  circulation  is  thus  maintained, 
.similar  to  that  which  occurs  in  a  hot-water  apparatus  for 
warming  buildings,  After  leaving  the  tank,  the  oil  passes 
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through  a  pyrometer,  by  which  its  temperature  is  indi¬ 
cated,  and,  by  means  of  dampers,  &c.,  to  the  fire  this  can 
be  regulated  to  any  required  point.  The  heating  medium 
is  turned  on  or  off  the  jackets  by  taps,  in  the  same  manner 
as  steam;  and,  as  the  rate  of  flow  can  be  checked  or 
augmented  at  will,  the  temperature  is  perfectly  under  the 
control  of  the  operator. 

In  the  model  which  has  been  fitted  up  at  Messrs. 
Doulton  and  Watts’s  to  illustrate  the  principle  of  this 
method  of  working,  the  pyrometer  generally  indicates 
from  6oo°  to  700°  F.,  while  a  saturated  solution  of  chloride 
of  calcium  is  maintained  at  the  boiling-point  in  a  shallow 
stoneware  pan.  No  smell  of  oil  is  perceptible  in  the 
room  ;  and  it  is  stated  that  the  same  oil  may  be  used  for 
years,  without  deterioration  or  causing  any  deposit  in  the 
pipes.  As  contrasted  with  steam-heat,  the  inventor 
claims. for  his  process  a  saving  of  30  per  cent  in  fuel.  It 
is  obvious  that  the  large  amount  of  heat  necessary  to 
convert,  water  at  2120  F.  into  steam  at  2120  is  hereby 
economised.  The  stoneware  used  in  this  process  is 
manufactured  expressly  by  Messrs.  Doulton,  to  ensure  its 
being  quite  impervious  to  the  oil. 

Other  applications  of  this  method  of  conveying  heat 
are  included  in  Mr.  Coffey’s  patent ;  but  its  easy  adapta¬ 
tion  to  heating  stoneware  will  probably  be  of  the  most 
interest  to  chemists.- 


AMMONIUM  AMALGAM  AND  HYDROGENIUM. 

By  Prof.  C.  A.  SEELY. 


At  the  meeting  of  the  Chemical  SeClion  of  the  New  York 
Lyceum  of  Natural  History,  May  gth,  1870,  Prof.  C.  A. 
Seely  read  a  paper  “  On  the  Constitution  of  Ammoniacal 
Amalgam ,”  of  which  the  following  is  an  abstract : — • 

Ammonium  amalgam  was  discovered  by  Berzelius  in 
1808,  and  immediately  after  by  Pontin,  Seebeck,  and 
Trommsdorff.  Its  easy  preparation,  singular  properties, 
and  its  relation  to  current  theories,  have  made  it  familiar 
to  all  chemists  ;  it  led  to  the  adoption  of  Ampere’s  am- 
i  monium  theorjq  gave  a  great  impetus  to  the  theory  of 
•  organic  radicals,  and  revived  the  notions  of  the  alchemists 
j  of  the  compound  nature  of  metals.  Early  in  this  century, 
it  led  many  to  conclude  that  the  base  of  nitrogen  is  a 
metal ;  and,  at  the  present  time,  without  doubt,  has 
assisted  in  giving  currency  to  the  notion  that  hydrogen  is 
a  metal.  Except  for  it,  perhaps  the  crudity,  hydrogenium, 
would  not  have  been  inflicted  upon  us.  Of  course  it  has 
occupied  a  conspicuous  place  in  chemical  literature; 
scores  of  papers,  and  at  least  two  books,  have  been 
printed  about  it. 

The  name  ammonium  amalgam  expresses  the  supposed 
constitution  of  the  substance ;  the  radical  ammonium 
is  represented  as  dissolved  in,  or  united  with,  mercury. 
The  ammonium  is,  moreover,  conceded  to  be  a  solid  or  a 
liquid,  and  to  have  a  truly  metallic  character;  thus  the 
latest  and  best  authorities  present  the  case.  It  is  de¬ 
scribed,  in  nearly  all  treatises  on  chemistry,  as  if  its 
constitution  was  as  certainly  ascertained  as  that  of  com¬ 
mon  salt.  There  have  been,  from  the  beginning,  however, 
those  who  doubted  the  prevailing  ideas,  and  some  (see 
Daniell’s  “  Chemical  Philosophy,”  p.  520 ;  and  Dr. 
Wetherill  on  “  Ammonium  Amalgam,”  in  Silliman' s 
Journal ,  vol.  xl.,  p.  160)  boldly  objected  to  them;  but  the 
reasons  they  alleged  had  not  sufficient  weight.  Am¬ 
monium  amalgam  has  always  been  a  pet  with  chemists  ; 
it  has  always  been  ready  for  the  service  of  one  theory  or 
another.  The  ammonium  theory,  the  radical  theory,  the 
nitrogen  and  hydrogenium  theories,  have  each,  in  their 
turn,  been  of  too  much  importance  to  permit  any  of  their 
props  to  be  withdrawn. 

The  author  considers  the  so-called  ammonium  amalgam 
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to  be  a  mechanical  or  physical  mixture  of  liquid  mercury 
with  the  guises  ammonia  and  hydrogen,  and  that  its  semi¬ 
solid  consistence  is  due  to  the  mixture  having  the  nature 
of  a  froth.  When  sodium  amalgam  is  brought  into  a 
solution  of  sal  ammoniac  (the  ordinary  method  of  pre¬ 
paring  ammonium  amalgam),  the  chlorine  combines  with 
the  sodium,  and  the  residue  (NH3+H)  of  the  sal  am¬ 
moniac  is  set  free  all  over  the  surface  of  the  mercury ; 
the  particles  of  the  mixed  gases  adhere  to  the  mercury, 
and,  by  reason  of  the  movement  bringing  to  the  surface 
fresh  mercury,  they  become  enfilmed  and  carried  inward, 
until  the  mixture  becomes  a  homogeneous  froth.  The 
principal  considerations  by  which  this  view  of  the  consti¬ 
tution  of  ammonium  amalgam  has  been  reached  are  as 
follows : — 

1.  The  volume  of  ammonium  amalgam  is  inexplicable  in 
any  other  way.  It  is  utterly  inconsistent  with  the  well- 
established  laws  of  combinations  by  volume;  there  is  no 
case  of  a  liquid  or  solid  chemical  compound,  or  amalgam, 
which  has  any  analogy  to  it. 

2.  Mercury  has  a  mirror-like  surface;  while  ammonium 
amalgam  has  comparatively  a  whiter  and  more  dead  sur¬ 
face  :  it  approaches,  in  appearance,  to  matt  silver.  Such 
changes  are  characteristic  of  froths. 

3.  If  ammonium  amalgam  be  subjected  to  varying 
pressure,  its  volume  changes,  apparently,  in  accordance 
with  Mariotte’s  law  of  gaseous  volume.  To  illustrate 
this  important  faCt,  a  glass  tube,  £  inch  in  diameter, 
20  inches  long,  and  fitted  with  a  plunger,  was  employed. 
Mercury  containing  a  little  sodium  was  poured  into  the 
tube  to  i  inch  in  depth  ;  and  upon  this  was  poured  a 
strong  solution  of  chloride  of  ammonium,  occupying 
about  2  inches  in  length  of  the  tube.  The  ammonium 
amalgam  was  completely  formed  in  a  few  minutes,  and 
occupies  several  inches  of  the  tube.  On  adjusting  and 
depressing  the  plunger,  the  volume  of  the  amalgam  pro¬ 
gressively  diminished  till  it  closely  approached  the  original 
volume  of  the  mercury.  Also,  it  was  notable  that  the 
amalgam  progressively  gained  fluidity  and  the  mirror- 
surface,  till,  at  the  greatest  pressure,  it  appeared  like 
mercury.  On  withdrawing  the  pressure,  the  original 
volume  and  appearance  of  the  compound  were  resumed ; 
and,  on  reducing  the  pressure  below  that  of  the  air,  the 
amalgam  still  expanded,  until  it  rose  above  the  surface  of 
the  liquid  in  the  tube.  If  the  great  pressure  be  main¬ 
tained,  more  ammonium  amalgam  will  be  formed,  the 
mass  expanding  progressively,  apparently  in  accordance 
with  the  fad  that  the  absorption  or  adhesion  of  gases  to 
liquids  is  favoured  by  pressure.  By  means  of  the  simple 
apparatus  used,  a  pressure  of  ten  atmospheres  or  a  good 
vacuum  are  easily  and  at  once  obtainable,  and  the  ex¬ 
periments  with  it  are  very  striking. 

The  so-called  ammonium  amalgam  is,  therefore,  not  an 
amalgam  at  all.  Ammonium  is  not  proved  to  be  a  metal ; 
and,  if  it  be  admitted  that  the  monatomic  radical  really 
exists  in  ammonium  amalgam,  it  is  neither  a  solid  nor  a 
liquid,  but  a  gas. 

The  considerations  regarding  ammonium  amalgam  are 
evidently  equally  applicable  to  Loew’s  hydrogenium 
amalgam  ;  both  are  only  metallic  froths.  The  expansion 
of  palladium  observed  by  Graham,  on  its  absorption  of 
hydrogen,  is  probably  analogous  to  the  case  in  question. 
In  both  cases,  the  gases  concerned  are  condensed,  by 
reason  of  their  attradion  to  the  metal;  and,  if  the  mole¬ 
cules  of  palladium  were  made  free  to  move,  as  those  of 
mercury,  it  is  probable  that  Graham’s  hydrogenium  alloy 
would  become  a  palladic  froth,  more  remarkable  than  the 
corresponding  mercuric  froth.  Many  have  erroneously 
supposed  that  hydrogen  was  conspicuous  in  its  capability 
of  being  absorbed  by  metals,  and  thus  have  more  readily 
been  infused  with  the  hydrogenium  theory.  Oxygen  has 
an  eminence  over  hydrogen  in  that  property;  and  yet  no 
one  has  a  theory  of  oxygenium.  Iron  absorbs  carbonic 
oxide;  but  no  one  is  bold  enough  to  suggest  that  carbonic 
oxide  is  a  metal. — America #  Gas-Light  Journal. 
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A  PROCESS  FOR  QUICKLY  AND  ACCURATELY 

DETERMINING  THE  AMOUNT  OF  CHROMIUM 
AND  IRON  IN  CHROME  IRON  ORES.* 

By  J.  BLODGET  BRITTON, 

Ironmaster’s  Laboratory. 


Reduce  the  mineral  to  the  finest  state  of  division 
possible,  in  an  agate  mortar.  Weigh  off  o’5  grm.  and  add 
to  it  4‘0  grms.  of  a  flux,  previously  prepared,  composed  of 
one  part  chlorate  of  potassa  and  three  parts  soda-lime  5 
thoroughly  mix  the  mass  by  triturating  in  a  porcelain 
mortar,  and  then  ignite  in  a  covered  platinum  crucible 
at  a  bright-red  heat  for  an  hour  and  a  half  or  more.  The 
mass  will  not  fuse,  but  when  cold  can  be  turned  out  of 
the  crucible  by  a  few  gentle  taps,  leaving  the  interior  of 
the  vessel  clean  and  bright.  Triturate  in  the  mortar 
I  again  and  turn  the  powder  into  a  tall  4-0 z.  beaker  and 
add  about  18  c.c.  of  hot  water,  and  boil  for  two  or  three 
minutes  5  when  cold,  add  15  c.c.  of  hydrochloric  acid  of 
common  strength,  and  stir  with  a  glass  rod  for  a  few 
minutes,  till  the  solid  matter,  with  the  exception,  probably, 
of  a  little  silica  in  a  flaky  gelatinous  state,  becomes  dis¬ 
solved.  Both  the  iron  and  chromium  will  then  be  in 
the  highest  state  of  oxidation-^FegO^  and  Cr03.  Pour  the 
fluid  into  a  white  porcelain  dish  of  about  20  ozs.  capacity, 
and  dilute  with  washings  of  the  beaker  to  about  3  ozs. 
Immediately  after,  also,  pour  cautiously  into  the  dish  10 
grm.  of  metallic  iron  of  known  purity,  previously 
dissolved  in  dilute  sulphuric  acid  and  further  diluted  with 
cold  water  to  about  5  ozs.,  to  make  up  the  volume  in  the 
dish  to  about  8  ozs.  (I  use  for  the  purpose  fresh  borings 
from  a  piece  of  bar  iron,  containing  less  than  0^05  of 
foreign  matter,  dissolved  in  18  c.c.  of  dilute  sulphuric  acid 
of  1  part  acid  and  3^  parts  water,  in  a  tube  12  inches  long 
and  |  inch  diameter,  closed  at  the  top  with  a  gum  stopper 
perforated  for  a  ^  inch  tube,  bent  short  round  at  right 
angles  and  extending  horizontally  about  three  or  four 
inches,  applying  heat  to  expel  atmospheric  air  and 
facilitate  operations).  When  the  iron  is  dissolved,  and 
having  tested  the  solution  for  sesquioxide,  I  nearly  fill 
the  tube  with  cold  water  and  cautiously  pour  the  contents 
into  the  dish  and  add  about  two  tubes-full  more  of  cold 
water  to  make  up  the  solution  to  about  8  ozs.,  and  then 
determine,  volumetrically,  with  a  standard  solution  of 
permanganate  of  potash,  the  amount  of  protoxide  of  iron 
remaining.  The  difference  between  the  amount  of  iron 
found  and  of  the  iron  weighed  will  be  the  amount  oxidised 
to  sesquioxide  by  the  chromic  acid.  Every  one  part  so 
oxidised  will  represent  0320  of  metallic  chromium,  of 
o‘4663  of  sesquioxide,  Cr203,  in  which  last  condition  the 
substance  usually  exists  in  the  ore. 

If  the  amount  of  iron  only  in  the  ore  is  to  be  detef-- 
mined,  the  process  is  still  shorter.  After  the  fluxed 
mineral  has  been  ignited  and  reduced  to  powder,  as 
already  dire&ed,  dissolve  it  in  a  tube  of  the  kind  described, 
by  adding,  first,  10  c.c.  of  hot  water  and  applying  a  gentle 
heat,  and  then  15  c.c.  of  hydrochloric  acid,  continuing  the 
heat  to  incipient  boiling  till  complete  decomposition  has 
been  effe<5ted  ;  cool  by  immersing  the  tube  in  a  bath  of 
cold  water,  add  pieces  of  pure  metallic  zinc  (sheet  zinc 
cut  in  small  strips  I  prefer)  sufficient  to  bring  the  iron  to 
the  condition  of  protoxide  and  the  chromium  to  sesquU 
oxide,  and  apply  heat  till  small  bubbles  of  hydrogen 
cease,  and  the  zinc  has  become  quite  dissolved  ;  theft 
nearly  fill  the  tube  with  cold  water,  acidulated  withj 
i-ioth  of  sulphuric  acid,  and  pour  the  contents  into  the. 
porcelain  dish,  add  cold  water  to  make  up  the  volume  to, 
about  8  ozs.,  and  complete  the  operation  with  the  standard, 
permanganate  solution. 

The  process,  if  conducted  as  dire&ed,  affords  very, 
accurate  results ;  upon  repeating  the  determinations 
there  should  be  practically  no  variation.  The  whole  time, 


*  Communicated  by  Professor  Morton. 


c  june^  i^o*3’ }  Estimation  of  Peroxide  of  Manganese  in  Manganese  Ores.  267 


consumed  need  not  exceed  three  hours  to  determine  both 
the  chromium  and  the  iron,  if  the  two  ignitions  are 
proceeded  with  simultaneously. 

It  need  scarcely  be  remarked  that  fine  iron  wire  or 
ammonio-protosulphate  of  iron  may,  in  most  cases,  be 
used  with  greater  convenience  than  borings.  I,  however, 
in  my  own  pra<5tice,  prefer  the  latter,  and  for  several  years 
past  have  kept  in  the  laboratory  for  use  a  large  piece  of 
iron  of  the  kind  mentioned,  from  which,  by  the  aid  of  a 
small  foot-lathe,  I  obtain  in  a  moment  or  two  clean 
unoxidised  borings  whenever  they  are  needed,  and  thus 
have  an  unalterable  standard  always  at  hand. 

For  dissolving  minerals  and  metals,  I  constantly  use 
tubes  of  the  kind  described,  though  sometimes  of  a 
larger  size,  preferring  them  generally  to  all  other  vessels 
for  many  reasons: — avoidance  of  loss  of  substance, 
convenience  of  rinsing,  expulsion  of  air  while  digesting 
and  boiling,  carrying  out  of  the  laboratory  all  of  the 
evolved  gases  by  means  of  the  small  bent  tubes  leading 
into  a  chamber  connected  with  the  main  chimney, 
&c. 

When  determining  iron  volumetrically  with  the  per¬ 
manganate  solution,  I  also  always  use  the  cold  water 
acidulated  with  sulphuric  acid,  when  hydrochloric  acid 
has  been  the  solvent,  because  with  it  the  final  relation  is 
more  distindt  and  the  results  more  constant ;  besides,  if 
previously  prepared  in  quantity,  and  cold,  it  at  once 
reduces  the  temperature  of  the  hot  fluid,  and  so  saves 
time. — Journal  of  the  Franklin  Institute. 


ON  THE 

ESTIMATION  OF  PEROXIDE  OF  MANGANESE 
IN  MANGANESE  ORES.* 

By  JOHN  PATTINSON,  F.C.S. 

It  has  long  been  known  that  very  varying  results  have 
been  obtained  by  different  analysts  in  operating  upon 
the  same  samples  of  manganese  ore,  and,  very  naturally, 
these  discrepancies  have  been  a  source  of  great  annoyance 
to  both  sellers  and  purchasers  of  these  ores.  In  their 
attempts  to  find  the  cause  of  these  differences,  Messrs. 
Teschemacher  and  Smith  were  led  to  the  discovery  that 
many  manganese  ores  now  in  the  market  contain  magnetic 
oxide  of  iron.  It  is  said  that  this  substance  appropriates 
a  portion  of  the  peroxide  of  manganese  in  the  ore  when 
the  sample  is  tested  by  what  is  known  as  the  iron  method 
of  estimation,  but  not  when  tested  by  Fresenius  and  Will’s 
oxalic  acid  method  ;  in  other  words,  that  the  iron  process 
indicates  only  the  available  amount  of  peroxide  of  man¬ 
ganese  in  the  ore,  and  the  Fresenius  and  Will  process 
the  absolxite  amount;  and  hence,  they  say,  the  differences 
in  the  results  found  by  the  various  analysts  who  use  these 
two  methods.  This  theory  may,  possibly,  be  corredl  in 
some  cases,  but  it  is  certain  that  this  is  not  the  only 
reason  why  the  Fresenius  and  Will  process  gives  higher 
results  than  the  iron  process  in  testing  certain  ores,  I 
have  met  with  several  samples  of  manganese  ore  con¬ 
taining  considerable  quantities  of  magnetic  oxide  of  iron, 
but  I  have  never  yet  met  with  one  the  magnetic  oxide  of 
which  was  not  fully  oxidised  at  the  expense  of  the  per¬ 
oxide  of  manganese  of  the  ore  on  being  tested  by  Fresenius 
and  Will’s  method.  Before  proceeding  further  it  will  be 
desirable  to  consider  what  takes  place  when  the  Fresenius 
and  Will  test  is  applied  in  the  presence  of  protoxide  of 
iron.  If  the  protoxide  of  iron  is  in  the  soluble  state  it  is 
entirely  peroxidised  by  the  oxygen  of  the  peroxide  of 
manganese,  and  the  test  indicates  a  relatively  less  amount 
of  peroxide  in  the  ore  examined.  This  was  proved  by  the 
following  experiment : — 30  grs.  of  a  soft  and  easily  decom¬ 
posed  manganese  ore  free  from  magnetic  oxide  and  known 

*  Read  before  the  Newcastle-upon-Tyne  Chemical  Society, 
January  27, 1870. 


to  contain  by  the  Fresenius  and  Will  test  63-36  per  cent 
of  peroxide,  together  with  70  grs.  of  neutral  oxalate  of 
potash,  20  grs.  of  proto-sulphateofironcontaining3*gogrs. 
of  iron  in  the  state  of  protoxide,  and  some  water,  were 
treated  in  the  usual  way  according  to  the  Fresenius  and 
Will  method.  The  percentage  of  peroxide  indicated  by 
the  loss  of  carbonic  acid  was  53-13,  showing  that  the 
protoxide  of  iron  in  the  proto-sulphate  had  appropriated 
10-23  Per  cent  of  peroxide.  Theory  requires  10-21  per 
cent  of  peroxide  to  effedl  the  oxidation  of  all  the  iron.  The 
effedt  is  different  when  the  protoxide  of  iron  in  the  ore  is 
in  the  insoluble  state,  as,  for  instance,  when  magnetic 
oxide  is  present.  In  this  case  the  protoxide  is  only 
peroxidised  as  it  becomes  dissolved.  It  is  possible 
that  ores  containing  magnetic  oxide  may  exist  which 
have  their  peroxide  in  a  condition  in  which  it 
is  so  easily  decomposed  by  oxalic  acid  that  the  whole  may 
be  decomposed  before  the  magnetic  oxide  has  been  at  all 
dissolved,  In  this  case  the  test  would  indicate  the 
absolute  amount  of  peroxide  in  the  ore.  That  such  a  con¬ 
dition  may  obtain  is  seen  by  the  following  experiment : — 
25  grs.  of  an  ore  similar  to  that  used  in  the  last  experi¬ 
ment  but  containing  63-60  per  cent  of  peroxide  by  both 
the  iron  and  oxalic  acid  tests,  together  with  60  grs.  of 
neutral  oxalate  of  potash,  5  grs.  of  very  finely-powdered 
magnetic  oxide  of  iron  known  to  contain  18-6  per  cent  of 
iron  as  protoxide,  and  some  water,  were  placed  in  the 
Fresenius  and  Will  apparatus.  On  testing  in  the  usual 
way,  the  loss  of  carbonic  acid  indicated  63-50  percent  of 
peroxide,  or  within  o*i  of  a  per  cent  of  what  it  was 
without  the  magnetic  oxide.  The  magnetic  oxide,  how¬ 
ever,  was  apparently  but  very  slightly,  if  at  all,  affedted. 
A  further  quantity  of  sulphuric  acid  was  then  added,  and 
heat  applied  until  the  solution  of  the  magnetic  oxide  was 
completed.  The  amount  of  iron  existing  in  the  solution 
was  then  determined  by  a  standard  solution  of  bichromate 
of  potash.  It  indicated  ro8  grs.  of  iron  in  this  condition. 
The  amount  in  the  five  grains  of  magnetic  oxide  was 
0*93  grs.  The  excess  is  accounted  for  by  the  fact  that 
the  oxalic  acid  in  the  solution  somewhat  interferes  with 
the  bichromate  of  potash  test  for  iron. 

I  have  said  it  is  possible  that  ores  of  the  charadter 
described  above  may  exist— ores  in  which  the  Fresenius 
and  Will  test  will  indicate  the  absolute  amount  of  per¬ 
oxide  they  contain  ;  but  I  have  never  met  with  such  ores. 
Those  I  have  seen  containing  magnetic  oxide  of  iron 
(and  some  samples  have  contained  a  considerable  amount) 
have  had  this  substance  so  intimately  diffused  throughout 
the  ore,  and  have  had  their  peroxide  in  a  condition  so 
difficult  to  decompose,  that  the  magnetic  oxide  has  been 
quite  dissolved  before,  or  as  soon  as  the  complete  de¬ 
composition  of  the  peroxide  has  been  effected.  This  was 
easily  proved  by  testing  the  resulting  solution  of  man¬ 
ganese  and  iron  for  protoxide  of  iron  by  means  of  a  few 
drops  of  a  solution  of  red  prussiate  of  potash  added  to 
the  dilute  solution.  It  it  obvious  that,  if  after  completed 
decomposition  of  the  ore,  the  manganese  has  not  per¬ 
oxidised  the  whole  of  the  protoxide  of  the  magnetic  ore, 
its  presence  would  be  detected  by  the  above  test.  In  no 
case  have  I  found  any  proto-salt  of  iron  in  the  resulting 
solutions.  Therefore,  in  all  the  cases  I  have  met  with, 
some  of  the  peroxide  of  the  ore  has  been  appropriated  to 
completely  peroxidise  the  magnetic  ore,  and  the  Fresenius 
and  Will  test,  in  these  cases,  does  not  indicate  the 
absolute  amount  of  peroxide  contained  in  the  ores. 

In  my  opinion,  the  more  likely  explanation  of  the  cause 
of  the  discrepancies  between  the  various  tests  is  to  be 
found  in  the  great  difficulty  with  which  these  hard  ores 
containing  magnetic  oxide  of  iron  are  decomposed  in  the 
Fresenius  and  Will  apparatus.  In  order  to  effedt  their 
decomposition  it  is  necessary  to  add  a  large  quantity  of 
sulphuric  acid,  and  to  apply  extraneous  heat  for  a  con¬ 
siderable  time.  It  is  probable  that,  during  this  lengthened 
heating,  steam  is  allowed  to  escape  with  the  carbonic  acid, 
and  hence  a  higher  amount  of  peroxide  is  indicated  than 
is  present  in  the  ore. 
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But  whichever  theory  is  corredt,  both  lead  to  the  same 
conclusion  that  with  such  hard  ores  the  Fresenius  and 
Will  test  gives  inaccurate  results,  and  therefore  should  be 
abandoned.  For  soft  and  easily  decomposed  ores  I 
believe  its  indications  are  very  correct  ;  but  as  several  of 
the  other  class  of  ores  are  now  in  the  market,  it  is  neces¬ 
sary  to  have  some  process  by  which  the  available  peroxide 
contained  in  all  kinds  can  be  corredtly  determined. 

The  iron  process  is  one  which  is  now  in  very  general 
use,  and  has  usually  been  found  to  give  very  good 
results. 

In  the  paper  “  On  the  Estimation  of  Peroxide  of  Man¬ 
ganese  in  Manganese  Ores,”  by  Messrs  E.  Sherer  and  G. 
Rumpf,  read  before  the  members  of  this  society  at  their 
meeting  in  November  last,  these  gentlemen  show  that 
they  had  obtained  inaccurate  and  irregular  results  in 
their  experiments  with  this  method  as  followed  by  them. 
They  had  used  pianoforte  wire  dissolved  in  a  flask  with 
hydrochloric  acid,  adding  the  manganese  ore  in  a  glass 
tube,  and  taking  the  precaution  of  keeping  an  atmosphere 
of  carbonic  acid  in  the  flask  during  the  whole  process  to 
prevent  oxidation  by  atmospheric  air.  They  attributed 
the  irregularity  of  the  results  they  had  obtained,  and 
corredtly  I  think,  to  the  circumstance  that  portions  of  the 
manganese  ore  are  occasionally  floated  to  the  surface  of 
the  solution  where  they  evolve  chlorine,  which  escapes 
without  coming  into  contadl  with  the  proto-salt  of  iron  in 
solution.  That  this  process  can  be  made  to  yield  corredt 
results,  by  taking  precautions  to  prevent  this  escape  of 
chlorine,  the  authors  themselves  have  shown.  Fresenius 
also  states  in  his  handbook  that  the  results  he  obtained  by 
this  process  agreed  exadtly  with  those  obtained  by  that  of 
Fresenius  and  Will.  Messrs.  Sherer  and  Rumpf  come  to 
the  conclusion  that,  of  the  methods  they  experimented 
with,  Bunsen’s  gave  the  most  corredt  results,  and  that 
this  method  was  much  simpler  and  shorter  of  execution 
than  the  iron  method  when  the  necessary  precautions  to 
insure  accuracy  were  employed  in  the  latter  process. 

In  the  discussion  which  followed  the  reading  of  this 
paper  I  stated  that,  being  aware  of  the  source  of  error  the 
authors  had  pointed  out,  I  had,  for  some  time  past,  used 
in  my  laboratory  a  modification  of  the  iron  process  by 
means  of  which  the  source  of  error  was  avoided,  and 
perfectly  accurate  and  concordant  results  obtained  ;  and 
that  the  modified  process  was,  in  my  opinion,  more  easy 
of  execution  (requiring  less  skill  and  care  at  the  hands  of 
the  operator)  than  the  Bunsen  method  of  estimation.  In 
fulfilment  of  a  promise  I  then  made  I  have  now  to 
describe  the  manner  in  which  I  proceed  when  testing 
manganese  ores  by  the  iron  method. 

30  grs.  of  clean  iron  wire  are  placed  in  a  20  oz.  flask, 
along  with  3  ozs.  of  dilute  sulphuric  acid,  made  by  adding 
3  parts  of  water  to  r  of  oil  of  vitriol.  A  cork,  through 
which  passes  a  tube  bent  twice  at  right  angles,  is  inserted 
in  the  neck  of  the  flask,  and  the  flask  is  heated  over  a 
gas  flame  until  the.  iron  is  dissolved.  The  bent  tube  is 
placed  so  as  to  dip  into  a  small  flask  or  beaker  containing 
a  little  water.  When  the  iron  is  quite  dissolved,  30  grs. 
of  the  finely-pounded  and  dried  sample  of  manganese  ore 
to  be  tested  are  put  into  the  flask,  the  cork  replaced,  and 
the  contents  again  made  to  boil  gently  over  a  gas  flame 
until  it  is  seen  that  the  whole  of  the  black  part  of  the 
manganese  is  dissolved.  The  water  in  the  small  flask  or 
beaker  is  then  allowed  to  recede  through  the  bent  tube 
into  the  larger  flask,  more  distilled  water  is  added  to  rinse 
out  the  small  flask  or  beaker  and  bent  tube,  the  cork  well 
rinsed,  and  the  contents  of  the  flask  made  up  to  about  8 
or  10  ozs.  with  distilled  water.  The  amount  of  iron  re¬ 
maining  unoxidised  in  the  solution  is  then  ascertained  by 
means  of  a  standard  solution  of  bichromate  of  potash. 
The  amount  the  bichromate  indicates,  dedudted  from  the 
total  amount  of  iron  used,  gives  the  amount  of  iron  which 
has  been  peroxidised  by  the  manganese  ore,  and  from 
which  can  be  calculated  the  percentage  of  peroxide  of 
manganese  contained  in  the  ore.  Thus,  supposing  it 
were  found  that  4  grs.  of  iron  remained  unoxidised,  then 


30  — 4  =  26  grs.  of  iron  which  have  been  oxidised  by  the 
30  grs.  of  ore.  Then,  as 

T  Peroxide  T  Peroxide 

of  Manganese.  ron‘  of  Manganese. 
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the  amount  of  peroxide  in  the  30  grs.  of  ore.  The  per¬ 
centage  is,  therefore,  68-io. 

It  will  be  seen,  from  the  above  description,  that  the 
only  differences  between  this  method  and  that  usually 
described  in  hand-books  are  the  use  of  sulphuric  acid 
instead  of  hydrochloric  acid,  and  the  dispensing  with  the 
use  of  a  stream  of  carbonic  acid.  These  alterations, 
however,  enable  us  to  get  rid  of  the  source  of  error  indi¬ 
cated  by  Messrs.  Sherer  and  Rumpf,  and  also  of  the 
somewhat  complicated  and  troublesome  apparatus 
required  to  supply  a  stream  of  carbonic  acid. 

In  order  to  determine  the  accuracy  of  this  method, 
some  samples  of  soft  and  easily-decomposed  manganese 
ore  known  to  be  free  from  magnetic  oxide,  were  tested  by 
Fresenius  and  Will’s  method,  and  compared  with  the 
results  obtained  by  the  iron  method.  The  results 
obtained  were  as  follows  : — 


By  Fresenius  and  Will’s  Process. 
63-36  per  cent 
82-34  5  5 

74-00  ,, 

b3'32  »» 


By  Iron  Process. 
63-43  Per  cent 
82*34  „ 

73'98  „ 

b3'25  » 


That  by  the  iron  method  results  can  be  obtained  which 
agree  very  closely  with  each  other  will  be  seen  by  the 
following  statement : — Of  85  samples  tested  in  duplicate 
by  this  method  22  were  exadtly  the  same  in  the  two 
results,  54  were  within  o-i  of  a  per  cent  of  each  other,  8 
were  within  0-2  of  a  per  cent,  and  1  differed  0-2  of  a  per 
cent  in  the  two  tests. 

The  use  of  sulphuric  acid  instead  of  hydrochloric  acid 
not  only  gets  rid  of  the  before-mentioned  source  of  error, 
but  it  is  also  the  reason  why  the  carbonic  acid  atmosphere 
can  be  dispensed  with.  I  have  ascertained  that  the 
solution  of  iron  in  sulphuric  acid  does  not  oxidise 
appreciably  by  exposure  to  air  within  any  reasonable 
time  ;  certainly  not  within  the  time  required  to  make  the 
test.  A  sample  of  manganese  ore  tested  after  allowing 
the  iron  solution  to  cool  in  an  atmosphere  of  carbonic 
acid,  and  taking  precautions  to  prevent  the  admission  of 
air,  indicated  63-98  per  cent  of  peroxide  by  two  separate 
tests.  Another  portion  of  the  same  ore  was  tested  after 
another  portion  of  iron  had  been  simply  allowed  to  cool  in 
air  and  to  stand  one  hour  before  adding  the  manganese  ore. 
It  indicated  exadtly  the  same  as  the  sample  cooled  in 
carbonic  acid,  viz.  : — 63*98  per  cent.  Another  sample, 
after  the  iron  solution  had  been  allowed  to  stand  two 
hours  exposed  to  the  air,  still  indicated  63-98  per  cent  of 
peroxide.  After  ig  hours’  exposure  of  another  portion 
the  ore  indicated  63-96  per  cent.  There  was,  therefore, 
no  practical  difference  in  the  amount  of  iron  existing  as 
protoxide  in  any  of  these  solutions.  In  another  experi¬ 
ment  a  sample  of  manganese  ore,  which  had  indicated 
64-45  per  cent  of  peroxide  on  cooling  the  iron  in  carbonic 
acid,  indicated  64-50  per  cent  after  the  iron  solution  had 
been  exposed  to  the  air  for  six  hours,  and  64*69  per  cent 
after  the  iron  solution  had  been  exposed  to  the  air 
during  48  hours.  In  the  last  case  the  iron  had  become 
oxidised  to  a  slight  extent,  but  in  the  case  of  the  iron 
exposed  for  six  hours  little  or  no  oxidation  had  occurred. 

The  same  results  have  been  repeatedly  obtained  in 
other  experiments. 

The  solution  of  iron  in  hydrochloric  acid  oxidises  much 
more  rapidly.  7  grs.  of  iron  wire  dissolved  in  hydrochloric 
acid,  and  allowed  to  stand  18  hours  exposed  to  the  air  in 
a  flask  with  a  cork  through  which  passed  an  open  tube, 
indicated  6-2  grs.  of  iron  existing  as  a  proto-salt ;  whilst 
7  grs.  dissolved  in  sulphuric  acid,  and  exposed  for  the 
same  length  of  time,  under  the  same  circumstances,  indi¬ 
cated  6-995  of  iron  existing  as  a  proto-salt. 
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The  kind  of  iron  wire  I  have  found  to  answer  best  for 
these  analyses  is  the  kind  used  by  wire-workers,  and 
known  as  “  annealed  iron  wire.”  Only  the  purest  qualities 
of  iron  are  used  for  wire  of  this  description.  I  have  care¬ 
fully  examined  it  by  comparing  it  with  pure  oxalic  acid 
and  pure  bichromate  of  potash,  as  well  as  by  heating  it  in 
an  atmosphere  of  chlorine,  and  find  that  it  is  within  about 
o' 1  of  a  per  cent  of  being  absolutely  pure.  For  all 
practical  purposes  of  testing  it  may,  therefore,  be  con¬ 
sidered  pure.  There  is  no  difficulty  in  obtaining  it  in 
large  quantity  and  of  uniform  quality.  I  have  tested 
wire  of  this  kind  of  such  thickness  that  22  wires  laid 
close  together  cover  an  inch,  and  I  find  it  of  equally  pure 
quality  as  that  which  requires  about  85  wires  to  the  inch. 

I  prefer  the  latter  because  it  is  more  easily  cut  and 
dissolved,  and  it  is  more  likely  to  be  pure.  Pianoforte 
wire,  which  is  made  of  steel,  will  not  do,  excepting  a 
correction  is  made  for  the  amount  of  carbon  it  contains. 

I  have  found  wire  of  this  kind  which  contains  only  g8‘50 
per  cent  of  pure  iron.  The  odour  of  the  hydrogen  evolved 
during  solution  is  a  good  indication  of  the  purity  of  the 
iron.  With  steel  wires  the  odour  of  carburetted  hydrogen 
is  very  strong,  but  with  the  annealed  iron  wire  it  is  very 
slight.  In  all  cases  it  will  be  desirable  to  ascertain  the 
purity  of  every  new  batch  of  iron  wire  obtained  previous 
to  its  being  used  for  testing  manganese  ores.  Having 
once  obtained  wire  of  known  purity,  all  future  batches 
may  be  most  easily  and  correCtly  tested  by  comparing  the 
amount  of  peroxide  of  manganese,  and,  consequently  of 
iron,  indicated  by  a  certain  ore  when  tested  by  the  new 
wire  with  the  amount  indicated  when  tested  by  the  wire 
of  known  purity.  The  wire  is  easily  cleaned  from  all 
adhering  oxide  and  dirt  by  passing  it  a  few  times  through 
fine  emery  paper  and  afterwards  through  a  cloth.  It  is 
dissolved  by  the  sulphuric  acid  in  about  fifteen  minutes. 

I  do  not  like  to  use  crystals  of  protosulphate  of  iron,  nor 
of  the  double  sulphate  of  iron  and  ammonia,  on  account 
of  the  uncertainty  of  their  composition.  I  have  never  yet 
met  with  either  of  these  in  so  pure  a  condition  as  the  iron 
wire.  Besides  there  is  no  advantage  in  their  use.  It  is 
quite  as  easy  to  weigh  the  iron  wire  as  to  weigh  crystals 
of  protosulphate  of  iron.  I  have  tried  a  standard  solution 
of  protosulphate  of  iron,  but  find  it  does  not  keep  suffi¬ 
ciently  well  to  make  it  worth  while  to  use  this. 

The  use  of  the  small  flask  or  beaker  in  connection  with 
the  bent  tube  is  to  prevent  all  loss  of  iron  by  its  being 
carried  over  with  the  hydrogen  and  steam.  I  have, 
occasionally,  found  a  slight  trace  of  the  iron  thus  carried 
over  through  the  tube,  but  this  is,  of  course,  all  arrested 
by  the  water  in  the  small  beaker  or  flask,  and  is  again  re¬ 
turned  into  the  larger  flask  when  the  tube  is  rinsed  out. 

The  length  of  time  required  to  decompose  the  manganese 
ore  depends  upon  the  hardness  of  the  sample  under 
examination,  and  this  mode  of  testing  thus  affords  a  good 
indication  of  the  nature  of  the  ore  in  this  respeCt.  Soft 
ores  will  be  decomposed  in  a  minute  or  two,  whilst  very 
hard  ores  require  fifteen  minutes  or  more.  The  decom¬ 
position  can  be  hastened  by  adding  more  oil  of  vitriol,  but 
this  must  be  done  after  the  iron  is  dissolved,  as  the  latter 
does  not  readily  dissolve  in  stronger  acid  than  that  I 
have  mentioned. 

The  standard  bichromate  of  potash  solution  I  use  is 
made  so  that  1000  fluid  grains  will  peroxidise  10  grains 
of  iron.  It  is  applied  to  the  diluted  solution  in  the 
usual  way. 

If  there  is  reason  to  suppose  that  the  ore  to  be  tested 
contains  more  than  about  78  per  cent  of  peroxide,  it  will 
then,  of  course,  be  necessary  to  use  less  than  30  grs.  of 
ore  or  more  than  30  grs.  of  iron ;  as  these  quantities  are 
only  intended  for  ores  of  a  lower  percentage  than  about  78. 

In  order  to  facilitate  and  check  the  calculation  of  the 
percentage  results,  I  have  a  table  drawn  up  which  shows 
the  various  percentages  in  the  ores  corresponding  to  every 
five  grains  ol  the  bichromate  solution,  based  upon  the 
assumption  that  30  grs.  of  iron  and  30  grs.  of  ore  are 
used. 


In  conclusion,  I  have  to  say  that,  with  respeCt  to  the 
Bunsen  method*  of  estimation,  it  has  given  me  un¬ 
satisfactory  and  variable  results  so  far  as  I  have  tried  it. 
1  have,  however,  not  yet  completed  my  investigations 
into  this  method. 


PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 
Thursday ,  June  2nd ,  1870. 


Professor  Williamson,  F.R.S.,  President,  in  the  Chair. 


Mr.  W.  B.  Tustin  was  elected  a  Fellow. 

Professor  Odling,  F.R.S.,  delivered  a  ledture  “  On  the 
Platinum- Ammonia  Compounds.  ”  The  ledturer  made  by 
way  of  preface  the  following  remarks  : — One  atom  of 
platinum  combines  with  four  atoms  of  chlorine  to  form 
platinic  chloride,  PtCl4.  In  another  compound  of  platinum 
and  chlorine  the  latter  is  just  one-half  of  that  in  platinic 
chloride,  and  this  platinous  chloride  may  be  repre¬ 
sented  either  by  the  formula  Pt2Cl4  or  by  PtCl2.  Dr. 
Odling  assumes  the  latter  one  to  be  correct,  observing,  on 
this  occasion,  that  in  chemical  theory  any  assumption 
may  be  made,  provided  it  is  kept  always  in  mind  that  it  is  only 
an  assumption.  All  platinum-ammonia  compounds  are 
produced  in  the  first  instance  from  Pt  Cl2, — none  of  them 
diredtly  from  PtCl4.  Just  like  platinous  chloride  is,  through 
direCt  combination  with  chlorine,  transformed  into 
platinic  chloride,  so  the  platinous  ammonia  compounds, 
by  diredt  union  with  chlorine,  form  platinic  ammonia 
compounds.  This  view  will  at  once  introduce  simplicity 
in  the  study  of  these  compounds.  The  ledturer  next 
proceeded  to  consider  the  right  manner  of  expressing  the 
constitution  of  sal-ammoniac.  The  decided  analogy  of 
this  salt  with  potassium  boro-fluoride,  BF3.KF  ;  potassium 
silico-fluoride,  SiF4.K2F2,  and  potassium  platinochloride, 
PtCl4.K2Cl2,  as  well  as  many  other  evidences,  do  not 
permit  to  represent  sal-ammoniac  as  NH4C1,  that  is 

H  H  H  H  Cl, 

'  - - V - 

N 

as  if  by  union  of  hydrochloric  acid  with  ammonia  the 
chlorine  would  leave  its  hydrogen  in  order  to  combine 
with  nitrogen, — a  supposition  wholly  unwarranted  from 
all  the  fadts  known  with  regard  to  the  affinities  of  these 
two  elements  for  one  another;  the  formula  of  sal- 
ammoniac  must  be  NH3.HCI.  From  this  salt  two  sets 
of  metallic  compounds  are  derived  ;  in  the  one  set  the 
metal  can  be  detected  by  the  ordinary  tests,  in  the  other 
this  cannot  be  done;  the  former  may  be  typified  by  the 
formula  NH3.mCl,*  the  latter  by  NH2w.HC1.  An 
example  of  the  first  set  is  the  copper  compound, 
NH3.cuC1,  from  whose  solutions  the  metal  is  precipitated 
as  sulphide  by  hydric  sulphide,  and,  with  liberation  of 
ammonia,  as  oxide  by  an  alkali  hydrate.  An  illustration 
of  the  second  kind  of  metallic  derivatives  of  sal-ammoniac 
is  the  platinum  compound  NH2pt.HCl ;  in  the  solutions 
of  this  combination  the  platinum  cannot  be  recognised  by 
hydric  sulphide,  or  alkali  hydrate. 

Dr.  Odling  then  continued  by  drawing  his  comparison 
between  the  manifestations  of  the  atomicity  of  nitrogen 
and  those  of  the  atomicity  of  carbon,  showing  that,  like  the 
tetradicity  of  carbon,  is  manifested  not  only  in  marsh  gas  and 
in  methyl-chloride,  but  equally  in  ethyl-chloride,  propyl- 
chloride,  &c.,  so  the  pentadicity  of  nitrogen  is  not  only  mani¬ 
fested  in  sal-ammoniac,  but  equally  in  diammonio-argentic 
chloride,  triammonio-cupric  chloride,  &c.  The  lecturer, 

*  The  small  letter  here,  and  in  the  following  formulae,  indicates 
that  quantity  of  a  metal  which  fills  the  place  of  one  atom  of 
hydrogen. 
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closed  his  prefatory  observations  by  declaring  his  belief 
in  the  necessity  of  studying  mineral  chemistry  in  the 
light  of  organic  chemistry,  in  order  better  to  understand 
the  reactions  and  processes  of  the  former.  He  then  gave 
a  short  history  of  the  platinum-ammonia  compounds, 
beginning  with  the  so-called  green  salt  discovered  by 
Magnus  in  1828,  mentioning  the  salts  prepared  and 
described  by  Gros,  Reiset,  Peyronne,  and  others,  and 
finally  stating  Laurent  and  Gerhardt’s  arrangements  to 
classify  these  compounds.  This  classification  is  by  no 
means  satisfactory,  and  having  pointed  out  some  of  its 
shortcomings,  Dr.  Odling  concluded  his  leCture  by 
promising  to  bring  forward  at  some  future  meeting  his 
own  views  on  this  subject. 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 


Notes  of  a  Course  of  Seven  Lectures  on  Electrical  Phe¬ 
nomena  and  Theories.  By  Professor  Tyndall,  LL.D., 
F.R.S.  (Lecture  IV.) 

Historic  Jottings,  concerning  Conduction  and  the 

Leyden-jar. 

ng.  In  1727,  Stephen  Grey,  pensioner  of  the  Charter 
House,  discovered  eleCtric  conduction.  Connecting  an 
end  of  a  wire  700  feet  long  with  a  glass  tube  and  sup¬ 
porting  the  wire  on  loops  of  silk,  he  found  that  on  rubbing 
the  tube  the  distant  end  of  his  wire  became  electrified 
and  attracted  light  bodies.  He  also  found  that  a  wire 
loop  did  not  answer  as  a  support,  as  the  electricity 
escaped  through  it ;  hence  arose  the  division  of  bodies 
into  conductors  and  insulators.  Grey’s  observations 
were  written  down  by  the  Secretary  of  the  Royal  Society 
the  day  before  his  death. 

120.  In  October,  1745,  Von  Kleist,  a  bishop  of  Cammin, 
in  Pomerania,  charged  with  electricity  a  flask  containing 
sometimes  mercury,  sometimes  alcohol.  Through  a  cork 
in  the  neck  of  the  flask  passed  an  iron  nail,  which  was 
brought  into  contact  with  the  conductor  of  an  electrical 
machine.  On  touching  the  nail  Von  Kleist  experienced  a 
violent  shock. 

121.  In  January,  1746,  Cunaeus  of  Leyden  received  also 
a  shock,  and  his  experiment  was  repeated  by  Allamand 
and  Musschenbroek.  A  wire  passed  from  the  conductor 
of  the  machine  into  a  flask  filled  with  water.  Musschen¬ 
broek  held  the  flask  in  the  right  hand,  the  machine  was 
turned,  and  then  with  the  left  hand  he  drew  a  spark  from  the 
conductor.  The  shock  received  was,  according  to  Mus¬ 
schenbroek,  so  terrible,  that  he  declared  he  would  not 
receive  a  second  for  the  crown  of  France.  Musschenbroek 
observed  that  it  was  only  the  person  who  held  the  flask 
in  his  hand  that  felt  the  shock.  Kleist  failed  to  recognise 
this  condition. 

122.  In  Germany  the  jar  is  sometimes  called  Kleist’s 
jar,  but  more  commonly,  because  of  the  failure  just 
referred  to,  the  Leyden-jar.  The  theory  of  it,  and  other 
similar  apparatus,  was  given  by  Franklin  in  September, 
1747.  (See  Notes  81,  88,  89,  go.) 

123.  In  1747,  Dr.  Watson,  Bishop  of  Llandaff,  sent  the 
discharge  from  a  Leyden-jar  through  2800  feet  of  wire, 
and  through  the  same  distance  of  earth.  Subsequently,  in 
the  same  year,  he  sent  the  discharge  through  10,600  feet  of 
wire,  supported  by  insulators  of  baked  wood.  The  ex¬ 
periment  was  made  on  Shooter’s  Hill. 

124.  In  1748  similar  experiments  were  made  by  Franklin 
across  the  Schuylkill,  and  by  De  Luc  across  the  Lake  of 
Geneva. 

Historic  Jottings,  concerning  the  Electric  Telegraph. 

125.  The  first  proposal  of  an  eleCtric  telegraph  was 
made  by  an  anonymous  contributor  to  the  Scot's 
Magazine  for  1753.  Various  attempts  to  apply  frictional 
electricity  for  this  purpose  were  subsequently  made. 
They  culminated  in  the  exceedingly  ingenious  arrange¬ 


ment  of  Mr.,  now  Sir  Francis,  Ronalds,  published  in 
1823. 

126.  The  voltaic  pile  was  described  by  Volta  in  a  letter 
to  Sir  Joseph  Banks,  written  from  Como  in  1800. 

127.  Immediately  afterwards  Nicholson  and  Carlisle 
discovered  the  decomposition  of  water  by  the  voltaic 
current. 

128.  In  1808  Sommering  proposed  a  system  of  tele¬ 
graphy  based  on  the  discovery  of  Nicholson  and  Carlisle. 
A  similar  system  was  proposed  about  the  same  time  by 
Prof.  Coxe,  of  Pennsylvania. 

129.  In  1820  Girsted  discovered  the  deflection  of  a 
magnetic  needle  by  an  eleCtric  current.* 

130.  The  idea  of  employing  the  deflection  of  the 
needle  for  telegraphic  purposes  occurred  to  the  celebrated 
French  mathematician,  La  Place  ;  the  problem  was  partly 
worked  out  by  Ampere,  and  still  further  advanced  by 
Ritchie,  Professor  of  Natural  Philosophy  in  the  Royal 
Institution. 

131.  In  1832  Baron  Schilling  constructed  models  of  a 
telegraphic  apparatus,  which  were  exhibited  before  the 
Emperors  Alexander  and  Nicholas. 

132.  In  1833  Gauss  and  Weber  established  an  eleCtric 
telegraph  between  the  Physical  Cabinet  and  the  Astro¬ 
nomical  and  Magnetic  Observatories  of  Gottingen, 
embracing  a  distance  of  nearly  10,000  feet.  Faraday’s 
electricity  instead  of  Volta’s  was  employed  by  Gauss  and 
Weber. 

133.  Steinheil  was  requested  by  Gauss  to  pursue  the 
subjeCt.  To  the  telegraph  he  made  many  highly  im¬ 
portant  contributions  and  suggestions.  In  1837  he  had 
established  a  system  of  wires  about  40,000  feet  in  length, 
connecting  various  points  in  the  city  of  Munich  and  its 
neighbourhood.  The  most  considerable  discovery  of 
Steinheil,  and  indeed  one  of  the  most  praCtically  impor¬ 
tant  hitherto  made  in  connection  with  telegraphy,  is  that 
the  “  return  wire  ”  between  two  stations  might  be  dis¬ 
pensed  with,  and  the  earth  employed  in  its  stead, 

134.  In  1834  Wheatstone,  by  means  of  a  rotating 
mirror,  made  his  celebrated  experiments  on  the  velocity 
of  electricity.  In  the  following  year  he  exhibited  one  of 
Baron  Schilling’s  telegraphs  in  his  lectures  at  King’s 
College. 

135.  In  1836  Mr.  William  Fothergill  Cooke  saw  in  the 
lectures  of  Professor  Muncke,  at  Heidelberg,  the  per¬ 
formance  of  a  similar  instrument.  Struck  by  its  obvious 
practical  importance,  he  devised  a  system  of  telegraphy, 
and,  in  partnership  with  Wheatstone,  dating  from  June, 
1837,  succeeded  in  introducing  the  telegraphic  system 
into  England. 

136.  From  1832  to  1836  Morse  sought  to  apply  chemical 
decomposition  by  the  eleCtric  current  to  telegraphic 
purposes;  he  abandoned  this  for  his  eleCtro-magnetic 
system  devised  in  1836.  This  method  consists  in 
stamping,  by  means  of  the  attraction  of  an  electro¬ 
magnet,  dots  and  lines  upon  a  slip  of  paper  caused  to 
move  by  proper  mechanism  over  the  circumference  of  a 
wheel. 

137.  In  1850  the  first  submarine  cable  was  laid  by  Mr. 
Brett  between  Dover  and  Calais.  It  survived  only  a  day. 
In  1851  another  cable  was  laid  down,  which  proved 
successful. 

138.  On  the  5th  of  August,  1858,  the  submergence  of 
the  first  Atlantic  cable  was  completed,  and  messages 
were  sent  between  England  and  America.  The  cable 
ceased  to  aCt  on  the  4th  of  September,  or  about  a  month 
after  its  submersion. 


*  In  his  exceedingly  useful  little  book  on  the  Telegraph,  published 
in  Weale’s  “  Rudimentary  Series,”  Mr.  Robert  Sabine  quotes  the  fol¬ 
lowing  remarkable  passage  from  a  work  on  magnetism,  published  in 
Paris,  by  Professor  Izarn,  in  1804: — “D’apres  les  observations  de 
Romagnesi,  physicien  de  Trente,  l’aiguille  deja  aimantee,  et  que  Ton 
soumet  ainsi  au  courant  galvanique,  eprouve  une  declinaison;  et 
d’apres  celles  de  J.  Majon,  savant  chemiste  de  Genes,  les  aiguille  non- 
aimentees  acquierent  par  ce  moyen,  une  sorte  de  polarite  mag- 
netique.”  The  work  containing  this  passage  was  lent  to  Mr.  Sabine 
by  Mr.  Latimer  Clark. 
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139.  In  1865  the  second  Atlantic  cable  was  laid  and 
lost.  In  1866  a  cable  was  successfully  laid,  and  in  the 
same  year  the  cable  of  1865  was  recovered.  Messages 
are  now  sent  between  England  and  America  at  the  rate  of 
fourteen  words  per  minute. 

Phenomena  observed  in  Telegraph  Cables. 

140.  Davy  showed  (“Elements  of  Chemical  Philosophy,” 
1812,  p.  154)  that  a  Leyden-battery  could  be  charged  with 
voltaic  electricity.* 

141.  Dr.  Werner  Siemens  was  the  first  to  employ 
(in  1847)  gutta-percha  as  a  means  of  insulating  subter¬ 
ranean  telegraph  wires.  On  the  18th  of  January,  1850, 
in  a  paper  communicated  to  the  Physical  Society  of 
Berlin,  he  stated  that  a  subterranean  wire  covered  with 
gutta-percha,  and  surrounded  by  the  moisture  of  the 
earth,  behaved  like  a  collossal  Leyden-jar.  He  also  found 
that  ordinary  telegraph  wires  charged  themselves, 
though  in  a  much  smaller  degree  than  the  subterranean 
wires. 

142.  In  1838  Faraday  predicted  the  retardation  of  the 
eleCtric  discharge  by  its  own  induCtive  aCtion.  (“  Experi¬ 
mental  Researches,”  1333.  “  Faraday  as  a  Discoverer,” 
New  Edition,  p.  89.) 

143.  In  1854  Faraday  experimented  with  cables  at  the 
gutta-percha  works  of  the  EleCtric  Telegraph  Company. 
One  hundred  miles  of  gutta-percha  covered  wire  were  im¬ 
mersed  in  water,  and  a  second  hundred  miles  of  a  similar 
wire  were  placed  in  a  dry  tank,  We  will  call  the  former 
the  water  wire,  and  the  latter  the  air  wire. 

144.  Connecting  one  pole  of  a  battery  with  the  earth, 
and  connecting  the  other  pole  with  one  of  the  two  insu¬ 
lated  ends  of  the  water  wire,  on  breaking  the  connection 
and  touching  the  wire  a  powerful  shock  was  received  ; 


*  Davy  thus  describes  the  celebrated  battery  with  which  he  made 
this  experiment.  The  spirit  to  which  the  battery  owed  its  birth  has 
not  diminished  among  the  members  of  the  Royal  Institution: — “The 
most  powerful  combination  that  exists  in  which  number  of  alterna¬ 
tions  is  combined  with  extent  of  surface,  is  that  constructed  by  the 
subscriptions  of  a  few  zealous  cultivators  and  patrons  of  science,  in 
the  laboratory  of  the  Royal  Institution  (in  1808).  It  consists  of  two 
hundred  instruments,  connected  together  in  regular  order,  each  com¬ 
posed  of  ten  double  plates,  arranged  in  cells  of  porcelain,  and  contain¬ 
ing  in  each  plate  thirty-two  square  inches  ;  so  that  the  whole  number 
of  double  plates  is  2000,  and  the  whole  surface  128,000  square  inches. 
This  battery,  when  the  cells  were  filled  with  60  parts  of  water  mixed 
with  1  part  of  nitric  acid,  and  one  part  of  sulphuric  acid,  afforded  a 
series  of  brilliant  and  impressive  effects.  When  pieces  of  charcoal 
about  an  inch  long  and  one-sixth  of  an  inch  in  diameter  were  brought 
near  each  other  (within  the  thirtieth  or  fortieth  part  of  an  inch),  a 
bright  spark  was  produced,  and  more  than  half  the  volume  of  the 
charcoal  became  ignited  to  whiteness,  and,  by  withdrawing  the  points 
from  each  other,  a  constant  discharge  took  place  through  the  heated 
air,  in  a  space  equal  at  least  to  four  inches,  producing  a  most  brilliant 
ascending  arch  of  light,  broad,  and  conical  in  form  in  the  middle. 
When  any  substance  was  introduced  into  this  arch,  it  instantly 
became  ignited  ;  platina  melted  as  readily  in  it  as  wax  in  the  flame  of 
a  common  candle ;  quartz,  the  sapphire,  magnesia,  lime,  all  entered 
into  fusion ;  fragments  of  diamond,  and  points  of  charcoal  and 
plumbago,  rapidly  disappeared,  and  seemed  to  evaporate  in  it,  even 
■when  the  connection  was  made  in  a  receiver  exhausted  by  the  air- 
pump  ;  but  there  was  no  evidence  of  their  having  previously  undergone 
fusion. 

“  When  the  communication  between  the  points  positively  and  nega¬ 
tively  electrified  was  made  in  air  rarefied  in  the  receiver  of  the  air- 
pump,  the  distance  at  which  the  discharge  took  place  increased  as  the 
exhaustion  was  made,  and  when  the  atmosphere  in  the  vessel  sup¬ 
ported  only  one-fourth  of  an  inch  of  mercury  in  the  barometrical 
gauge,  the  sparks  passed  through  a  space  of  nearly  half  an  inch;  and 
by  withdrawing  the  points  from  each  other  the  discharge  was  made 
through  six  or  seven  inches,  producing  a  most  beautiful  coruscation 
of  purple  light,  the  charcoal  became  intensely  ignited,  and  some 
platina  wire  attached  to  it,  fused  with  brilliant  scintillations,  and  fell 
in  large  globules  upon  the  plate  of  the  pump.  All  the  phenomena  of 
chemical  decomposition  were  produced  with  intense  rapidity  by  this 
combination.  When  the  points  of  charcoal  were  brought  near  each 
other  in  non-conduCting  fluids,  such  as  oils,  ether,  and  oxymuriatic 
compounds,  brilliant  sparks  occurred,  and  elastic  matter  was  rapidly 
generated  ;  and  such  was  the  intensity  of  the  ele<5tricity,  that  sparks 
were  produced,  even  in  good  imperfect  conductors,  such  as  the  nitric 
and  sulphuric  acids. 

“  When  the  two  conductors  from  the  ends  of  the  combination  were 
connected  with  a  Leyden  battery,  one  with  the  internal,  the  other 
with  the  external  coating,  the  battery  instantly  became  charged,  and 
on  removing  the  wires,  and  making  the  proper  connections,  either  a 
shock  or  a  spark  could  be  perceived  ;  and  the  least  possible  time  of 
contact  was  sufficient  to  renew  the  charge  to  its  full  intensity." 


the  discharge  from  the  wire  was  also  competent  to  ignite 
a  Statham  fuze.  When,  after  having  been  in  contact 
with  the  battery,  the  wire  was  separated  and  connected 
with  a  galvanometer,  the  instrument  was  powerfully  af¬ 
fected. 

145.  A  rush  of  electricity  into  the  wire  was  declared 
by  the  galvanometer  when  contact  was  made  ;  a  rush  out 
of  the  wire  was  declared  when  the  wire  between  the 
battery  and  the  galvanometer  was  connected  with  the 
earth.  None  of  these  effects  were  observed  with  the  100 
miles  of  air  wire. 

146.  Faraday,  like  Werner  Siemens,  rightly  explained 
the  effeCt  by  likening  the  cable  to  an  enormous  Leyden- 
jar,  the  wire  constituting  the  interior,  the  water  the 
interior  coating,  with  the  gutta-percha  insulator 
between  them.  In  faCt,  the  surface  of  the  wire  in 
these  experiments  amounted  to  8300  square  feet,  while 
the  surface  of  the  outer  coating  of  water  was  33,000 
square  feet.  To  the  charge  and  discharge  of  this  appa¬ 
ratus  the  effects  observed  were  due. 

147.  In  a  subterranean  line  of  telegraph  1500  miles  long 
were  placed  three  galvanometers :  one  a ,  at  the  beginning 
of  the  wire  :  a  second,  b ,  in  the  middle  ;  and  a  third,  c, 
at  the  end,  which  was  also  connected  with  the  earth. 

148.  Connecting  the  battery  with  the  wire  of  the  gal¬ 
vanometer  a,  that  instrument  was  instantly  affected ; 
after  a  sensible  time  b  was  affeCted  ;  and  after  a  still 
longer  time,  c.  It  required,  in  faCt,  two  seconds  for  the 
eleCtric  stream  to  reach  the  last  instrument. 

149.  All  the  instruments  being  deflected,  when  the 
battery  was  suddenly  cut  off  at  a,  that  instrument 
instantly  fell  to  zero,  b  fell  subsequently,  and  c  after  a 
still  longer  interval. 

150.  By  a  brief  touch  of  the  battery-pole  against  a , 
that  instrument  was  deflected,  and  could  be  allowed  to 
fall  back  into  its  neutral  condition  before  the  eleCtric 
power  had  reached  b  ;  b  in  its  turn  would  be  affeCted,  and 
left  neutral  before  the  power  had  reached  c. 

151.  In  this  case  a  wave  of  force  was  sent  into  the  wire 
which  gradually  travelled  along  it,  appearing  in  different 
parts  of  the  wire  at  successive  intervals  of  time. 

152.  It  was  even  possible,  by  adjusted  touches  of  the 
battery,  to  make  several  successive  waves  co-exist  in  the 
wire. 

153.  When,  after  making  and  breaking  contact  at  a, 
that  galvanometer  was  connected  with  the  earth,  part  of 
the  electricity  sent  into  the  wire  returned,  and  deflected  a 
in  the  reverse  direction  ;  here  currents  flowed  in  opposite 
directions  out  of  both  extremities  of  the  wire. 

154.  The  effects  of  induction  enabled  Werner  Siemens 
and  Faraday  to  explain  the  widely  different  velocities 
assigned  by  different  experimenters  to  the  eleCtric  current. 

155.  To  pass  through  any  conductor  electricity  requires 
time,  the  time  being  direCtly  proportional  to  the  length  of 
the  conductor. 

156.  But  in  the  case  of  a  submarine  cable,  another 
cause  of  retardation  comes  into  play,  namely,  the 
charging  of  the  cable  ;  the  retardation  here  is  proportional 
to  the  square  of  the  length  of  the  cable. 

Artificial  Cables. 

157.  It  was  to  illustrate  points  like  these  and  to  determine 
the  dimensions  to  be  given  to  the  Atlantic  cables,  that 
Mr.  Cromwell  Varley  devised  his  artificial  cables. 

158.  In  one  of  these  cables  a  resistance  equal  to  that 
of  a  real  cable  14,000  miles  in  length  is  obtained  by  in¬ 
troducing  into  the  path  of  the  current  feebly-conduCting 
liquids  instead  of  metallic  wires.  The  induCtive  aCtion 
is  obtained  by  means  of  condensers  of  tin-foil.  In  another 
artificial  cables  coils  of  wire  are  employed  to  give  the 
necessary  resistance. 

159.  The  arrangement  described  in  Note  81  is  a  con¬ 
denser.  But  those  constructed  by  Mr.  Varley  are  of 
enormously  greater  area,  the  condensing  sheets  being 
separated  from  each  other  not  by  plates  of  glass,  but  by 
thin  sheets  of  paper  and  paraffine.  The  vastness  of  the 
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area  and  the  proximity  of  the  inducing  surfaces  combine 
to  exalt  the  effedt. 

160.  When  the  condensers  themselves  are  charged  by 
a  battery,  on  discharging  them  they  exhibit  phenomena 
similar  to  those  of  a  Leyden-jar.  The  shock,  spark,  and 
other  effedts  of  fridtional  eledtricity  are  readily  ob¬ 
tained. 

161.  A  series  of  fifty  condensers,  for  example,  joined 
“in  cascade,”  that  is  to  say,  with  the  outer  coating  of 
each  joined  to  the  inner  coating  of  the  next,  when  charged 
with  a  battery  of  1000  cells  yield  powerful  sparks,  and 
deflagrate  wires. 

162.  If  the  wire  be  bent  and  introduced  into  a  glass 
of  water,  the  glass  is  shattered  by  the  discharge. 

163.  In  the  14,000-mile  artificial  cable  are  introduced 
a  series  of  eleven  tubes  containing  the  resisting  liquid. 
Into  these  dip  wires.  One  end  of  the  charging  battery 
is  connected  with  the  earth,  and  the  other  end  can,  at 
will,  be  connedted  with  the  artificial  cable.  A  series  of 
ten  galvanometers  are  placed  between  the  resisting  tubes 
along  the  artificial  cable. 

164.  When  no  condensers  are  employed,  on  making 
connedtion  with  the  battery,  all  the  galvanometers  appear 
to  be  simultaneously  defledted. 

165.  When  a  condenser  is  introduced  between  each 
pair  of  resisting  cells  (ten  condensers  in  all),  the  current 
has  to  charge  each  condenser  to  a  certain  degree  before  it 
can  sensibly  affedt  the  galvanometer  beyond  the  con¬ 
denser.  Hence,  when  the  condensers  are  attached,  the 
adtion  on  the  galvanometers  is  successive,  not  contempo¬ 
raneous. 

166.  Mr.  Varley  supposed  his  14,000-mile  artificial  cable 
divided  into  sedtions  representing  stations  in  London,  at 
Gibraltar,  Malta,  Suez,  Aden,  Bombay,  Calcutta,  Rangoon, 
Singapore,  Java,  and  Australia.  Supposing  an  adtual 
cable  laid,  and  galvanometers  placed  at  these  stations, 
the  defledtions  obtained  on  establishing  battery-contadl 
would  be  successive  ;  they  are  represented  by  the  deflec¬ 
tions  of  the  galvanometers  associated  with  the  artificial 
cable. 

167.  By  varying  the  resistance  and  the  amount  of  in- 
dudtive  condenser-surface,  a  representation  of  any  other 
cable  may  readily  be  produced. 

168.  Connedted  with  the  needle  of  each  of  the  ten 
galvanometers  is  a  refledting  mirror,  from  which  a  brilliant 
spot  of  light  is  cast  upon  a  screen.  When  the  cable  is 
not  in  adtion,  the  ten  spots  form  a  row  along  the  same 
vertical  line  ;  when  the  battery-contadl  is  made,  the  suc¬ 
cessive  defledtions  of  the  galvanometers  are  declared  by 
the  successive  motion  of  the  spots. 

Sketch  of  Ohm's  Theory  and  Kohlrausch' s  Verification. 

169.  I  have  already  spoken  (Note  no)  of  the  force 
which  urges  forward  the  eledtric  current  (the  eledtro- 
motive  force).  The  amount  of  this  force  may  be  deduced 
from  the  adtion  of  the  current,  when  opposed  by  different 
resistances  upon  a  freely-suspended  magnetic  needle. 

170.  If  the  wire  which  carries  the  current  be  cut  across, 
the  current  ceases  to  flow :  the  eledtricity  ceases  to  be 
dynamic ;  but,  at  the  two  ends  of  the  severed  wire,  we 
have  static  eledtricity. 

171.  By  suitable  instruments,  the  amount  of  this  statical 
charge  may  be  determined  ;  it  increases  with  the  number 
of  elements  of  the  battery. 

172.  It  is,  moreover,  proportional  to  the  strength  of  the 
current  obtained  when  the  wires  are  re-united. 

173.  In  this  way  the  statical  charge  becomes  a  measure 
of  dynamical  adtion  :  eledtricity  at  rest  is  connedted  with 
eledtricity  in  motion. 

174.  In  experiments  on  the  eledtroscopic  properties  of 
the  voltaic  circuit,  it  is  necessary  that  the  battery  should 
be  well  insulated. 

175.  If  the  middle  point  of  a  wire  which  connedts  the 
two  poles  of  a  voltaic  battery  be  connedted  with  the  earth, 
the  tension  of  that  point  is  null.  The  circuit  gradually 
rises  in  tension,  right  and  left,  to  the  two  poles  of  the 


battery;  but  on  one  side  of  the  point  we  have  exclusively 
positive  eledtricity,  while  at  the  other  side  we  have  ex¬ 
clusively  negative  eledtricity. 

176.  At  equal  distances,  at  opposite  sides  of  the  zero- 
point,  the  tension  is  the  same. 

177.  If  any  other  point  than  the  middle  be  connedted 
at  the  earth,  it  becomes  the  zero-point,  right  and  left  of 
which,  as  before,  we  have  the  two  opposite  eledtricities. 

178.  If  the  negative  end  of  the  battery  be  connedted 
with  the  earth,  the  whole  wire  shows  positive  eledtricity ; 
if  the  positive  end  be  connedted  with  the  earth,  the  whole 
wire  shows  negative  eledtricity. 

179.  The  wire  offers  a  certain  resistance  to  the  passage 
of  the  current.  The  battery  itself  is  also  in  the  circuit ; 
and  the  current  has  to  overcome  its  resistance  also.  But 
the  resistance  of  the  battery  may  be  expressed  by  a  certain 
length  of  the  external  wire ;  when  this  is  done,  the  sum 
of  the  lengths  of  both  wires  is  called  the  reduced  length 
of  the  circuit. 

180.  Given  the  reduced  length  of  the  circuit  and  the 
eledtro-motive  force,  we  can  determine,  by  a  simple 
calculation,  the  eledtric  tension  of  every  point  in  the 
circuit. 

181.  The  circuit  through  which  the  current  flows  may 
be  represented  by  a  horizontal  line  (called  an  abscissa) ; 
the  eledtric  tension  at  every  point  of  the  circuit  may  be 
represented  by  a  vertical  line  (called  an  ordinate).  If 
ordinates  be  drawn  to  represent  the  eledtric  tensions  at  a 
great  number  of  points  of  the  circuit,  the  line  joining  the 
ends  of  all  the  perpendiculars  will  represent  the  distribu¬ 
tion  of  eledtric  tension  in  the  circuit :  the  steepness  of 
this  line  also  represents  what  Ohm  called  the  electric 
fall. 

182.  More  stridtly,  the  eledtric  fall  is  the  decrease  in 
the  length  of  the  ordinate  for  the  unit  of  length  of  the 
abscissa. 

183.  The  total  charge  of  the  wire  is  expressed  by  the 
area  of  the  triangle  enclosed  by  the  ordinate,  abscissa, 
and  line  of  fall. 

184.  The  laws  of  the  voltaic  circuit,  as  enunciated  by 
Ohm,  have  been  verified  everywhere.  The  eledtroscopic 
state  of  the  circuit  has  been  examined  by  Kohlrausch, 
and  found  to  be  in  stridt  accordance  with  Ohm’s  theory. 

185.  Ohm  assumed  the  passage  of  the  eledtric  fluid 
from  one  sedtion  to  another  of  the  connedting-wire  to  be 
due  solely  to  the  difference  of  eledtric  tension  between 
the  two  sedtions.  He  further  assumed  the  quantity  of 
eledtricity  transmitted  to  be  proportional  to  this  difference 
of  tension  ;  and,  from  these  fundamental  assumptions,  he 
deduced  the  laws  of  the  voltaic  circuit. 

186.  These  laws  may  be  briefly  stated  thus : — 

(a) .  The  strength  of  the  current  is  diredtly  proportional 
to  the  eledtro-motive  force. 

( b ) .  The  strength  of  the  current  is  inversely  proportional 
to  the  resistance. 

(c) .  If  the  wire  which  unites  the  two  poles  of  battery 
be  of  the  same  material,  and  of  the  same  thickness 
throughout,  the  “  eledtric  fall  ”  is  the  same  throughout 
the  wire. 

(J).  If  the  wire  be  of  the  same  material,  but  of  different 
thicknesses,  the  “  fall  ”  is  steeper  on  the  thin  wire  than 
on  the  thick ;  the  “  fall,”  and  therefore  the  strength  of 
the  current,  is  inversely  proportional  to  the  cross-sedtion 
of  the  wire. 

(1 e ).  If  the  poles  be  connedted  by  two  wires  of  the  same 
thickness,  but  of  different  resisting  powers,  the  eledtric 
fall  is  steepest  on  the  more  resisting  wire  ;  the  “  fall  ”  is 
diredtly  proportional  to  the  specific  resistances  of  the 
wires. 

187.  In  verifying  these  laws,  Kohlrausch  employed  a 
condenser  to  augment  the  feeble  charges  obtained  from 
his  voltaic  cell ;  and  he  held  this  instrument  to  be  essen¬ 
tial.  By  an  exceedingly  skilful  device,  Sir  William 
Thomson  has  rendered  the  condenser  necessary,  and  thus 

.  greatly  simplified  the  means  of  demonstration. 
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CORRESPONDENCE. 


THE  METRIC  SYSTEM. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I  am  glad  to  see  from  your  abstract  of  an  article 
from  the  Journal  fur  Praktische  Chcmic,  that  a  plan  for 
abbreviation  of  names  of  the  metric  system  is  proposed 
on  something  like  authority.  I  should  question,  how¬ 
ever,  if  the  system  there  proposed  will  become  general,  as 
the  use  of  capitals  is  inconvenient  in  writing,  and  is,  so 
far  as  I  remember,  at  variance  with  all  our  accepted 
abbreviations,  as  oz.,  lb.,  gr.,  &c. 

My  objedt  in  writing  this  letter  is  not  to  find  fault,  but 
to  suggest  that  some  recognised  system,  either  the  one 
referred  to  or  some  other,  should  be  adopted  in  this 
country.  It  will  not  be  long,  I  hope,  before  the  metric 
system  is  made  compulsory  in  England,  and  it  is  time 
that  symbols  for  the  different  terms  of  the  system  were 
established. — I  am,  &c., 

C.  J.  Woodward. 

Midland  Institute, 

June  4,  1870. 


ELECTRO-COATING  IRON  WITH  COPPER 

AND  BRASS. 


To  the  Editor  of  the  Chemical  News. 

Sir,— The  pithy  and  able  notice  of  the  above  subject  that 
you  inserted  in  your  report  of  the  last  meeting  of  the 
Chemical  Society,  will  bear  the  following  remarks  from 
me  which  were  made  at  the  meeting. 

The  eledlrolytic  brass  bath  consists  of  an  aqueous  solu¬ 
tion  of  equal  parts  of  ammonic  tartrate  and  potassic 
cyanide.  After  receiving  cyanide  of  copper  and  cyanide 
of  zinc  in  certain  proportions,  the  oxides  of  the  metals 
are  added  to  the  solution.  If  upon  trial,  this  solution 
works  with  the  evolution  of  hydrogen,  a  little  of  the  blue 
ammoniuret  of  copper  is  added  to  the  cold  bath.  The 
beat  that  may  be  used  to  this  bath  determines  the  colour 
of  the  brass,  and  may  vary  from  6o°  C.  to  nearly  boiling- 
point. 

The  cast-iron  calico-printing  roll  that  was  exhibited 
was  coated  with  brass  in  a  brass  bath,  then  transferred  to 
an  acid  copper  bath  (cupric  sulphate)  and  coated  with 
copper  to  3*i6ths  of  an  inch  thick. 

The  weight  of  the  roller  was  96  lbs.,  of  the  copper 
coating  29  lbs.,  and  of  the  roller,  when  finished,  125  lbs. 

The  other  specimens  illustrated  the  deposition  of 
yellow  brass  and  a  deep  bronze  from  the  same  electro¬ 
lytic  bath. — I  am,  &c. 

W.  H.  Walenn. 

74,  Brecknock  Road,  London,  N. 

June  2,  1870. 


TETRABROMIDE  OF  CARBON. 


To  the  Editor  of  the  Chemical  News. 

Sir, — In  the  report  of  the  Chemical  Society’s  proceedings 
in  the  Chemical  News  (vol.  xxi.,  p.  223),  the  following 
passage  occurs : — 

“  In  the  above  processes,  terbromide  of  antimony 
may  be  substituted  for  the  bromide  of  iodine.” 

The  passage  refers  to  the  preparation  of  carbon  tetra- 
bromide.  In  the  Chemical  News  (vol.  xxi.,  p.  237),  a 
letter  appeared,  designating  this  passage  as  erroneous; 
the  correspondent  expressed  himself  thus  : — 

“  So  far  from  our  proposing  the  adtion  of  terbromide 
of  antimony  on  carbon  disulphide  as  a  means  of  preparing 
tetrabromide  of  carbon,  I  am  not  aware  that  these  two 
substances  have  any  adtion  upon  one  another  at  the  tem¬ 
perature  specified,  150°  C.” 
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Now,  the  paper  on  “  Tetrabromide  of  Carbon,”  by  T. 
Bolas  and  C.  E.  Groves,  read  by  one  of  the  authors  at  the 
Chemical  Society’s  meeting  on  May  5th,  contains  inter 
alia  the  following: — 

“  (cr).  Two  parts  of  carbon  bisulphide,  14  parts  dry 
bromine,  and  3  parts  iodine,  were  heated  together,  in  a 
sealed  tube,  to  a  temperature  of  150°  C.  for  about 
48  hours.  The  contents  of,  &c. 

•  •••••• 

“  ( b ).  Antimony  terbromide  may  be  substituted  for 
bromide  of  iodine  in  the  above  process.  .  .  .  The  above 
reactions  take  place,  although  slowly,  at  ioo°  C.” 

I  think  there  is  no  further  comment  required,  except, 
perhaps,  to  remark  that,  had  the  correspondent  in  vol  xxi., 
p.  237,  retained  a  copy  of  his  scientific  paper,  he  would 
have  spared  you  much  valuable  space,  and  a  little  time 
and  trouble  too. — I  am,  &c., 

The  Reporter. 

June  7th,  1870. 


MISCELLANEOUS. 


Crystalline  Alloy  of  Zinc  and  Calcium.* — -The  pro¬ 
duction  of  a  crystalline  alloy  of  zinc  and  calcium  has 
been  observed  in  the  preparation  of  calcium  by  the  process 
of  M.  Caron,  in  which  an  excess  of  zinc  was  employed. 
It  contains  about  95  per  cent  of  zinc  and  5  per  cent 
calcium,  corresponding  to  the  formula  Zni2Ca.  These 
crystals  are  small  oCtohedrons  with  square  bases.  They 
are  aCted  upon  by  water,  with  the  liberation  of  hydrogen. 
— P°SS'  Annul. 

Illustrating  the  Gain  in  Weight  of  Burning  Bodies.* 
— A  very  striking  mode  of  demonstrating  in  the  leCture- 
room  that  burning  bodies  increase  in  weight  has  been 
contrived  by  H.  Kolbe.  A  glass  rod  is  fastened,  in  a 
horizontal  position,  to  one  arm  of  a  balance.  Upon  this 
is  fastened  a  glass  cylinder  in  which  a  candle  is  burnt, 
connected  with  which,  by  a  glass  tube,  there  is  a  V-tube 
for  condensing  the  vapour,  a  flask  filled  with  lime-water 
for  carbonic  anhydride,  and  two  more  U-tubes  containing 
soda-lime.  The  last  are  connected,  by  an  india-rubber 
tube,  with  a  Bunsen’s  pump,  by  which  a  steady  current 
of  air  is  drawn  through  the  apparatus.  The  beam  is  first 
counterpoised ;  as  the  candle  burns  away,  the  arm  of  the 
balance  to  which  it  is  attached  sinks  down  until  its  pro¬ 
gress  is  arrested  by  the  table. — Ber.  der.  Berl.  Chetn. 
Gesellsch. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Under  this  heading  will  be  found  an  encyclopaedic  list  of  chemical 
papers  published  abroad  during  the  past  week,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices,  will,  therefore,  be  equivalent  to  an  English  edition  of 
the  “  Jahresberichte." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Comptes  Rendus  des  Seances  de  VAcademie  des  Sciences,  May  30, 

1870. 

Omitting  the  papers  and  memoirs  relating  to  other  branches  of 
science,  this  number  contains  the  following  subjedi-matter  bearing 
upon  chemistry  and  collateral  sciences  : — 

Physical  Phenomena  which  Accompany  the  Bursting 
of  Variously- Sized  Hollow  Projectiles  (Bombshells  and  Gre¬ 
nades)  by  the  Freezing  of  Water  contained  therein.— Ch.  Mar- 

*  Communicated  by  Prof.  Morton. 
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tins  and  G.  Chancel. — The  authors  first  refer  at  considerable  length 
to  the  experiments  made  in  this  direction  by  different  authors,  from 
the  earliest  time  up  to  the  present  day,  and  discuss  the  theories 
broached  on  this  subject ;  they  next  relate  their  own  experiments  at 
length,  from  which  they  draw  the  following  conclusions  : — The  burst¬ 
ing  of  hollow,  cast-iron  projectiles,  by  the  effeCt  of  the  freezing  of  the 
water  contained  therein,  takes  place  when  from  30  to  40  per  cent  of 
the  water  is  converted  into  solid  ice  ;  this  quantity  of  ice  causes  a 
pressure  which  reduces  the  total  bulk  by  from  i-45th  to  i-35th;  the 
pressures  required  to  cause  the  bursting  for  shells  of  o-22  metre 
diameter  vary  from  430  to  590  atmospheres  (each  at  15  lbs.  pressure 
to  the  square  inch).  This  paper  gave  rise  to  a  discussion,  the 
speakers  being  General  Morin,  M.  Dumas,  and  M.  Elie  de  Beaumont, 
who  stated  substantially  that  since  the  properties  of  the  metal  are 
very  much  impaired  by  low  temperatures,  it  would  lead  to  erroneous 
conclusions  to  calculate,  as  the  authors  of  the  paper  think  can  be 
done,  the  powder  charges  required  for  the  bursting  of  projedtiles  ; 
moreover,  a  very  low  temperature  has  been  known  to  render  cast-iron, 
steel,  and  wrought-iron  so  brittle,  that  it  can  then  be  readily  reduced 
to  powder. 

Observations  on  the  Melodious  and  Harmonic  Intervals. — 
A.  Cornu  and  E.  Mercadier. — A  paper  on  acoustics. 

Reclamation  of  the  Priority  of  the  Discovery  of  Cyanic 
and  Cyanuric  Ethers. — S.  Cloez.  —  An  abstradt  from  various 
periodicals  published  since  1857,  here  quoted  to  prove  the  author’s  just 
claims  to  the  honour  of  having  discovered  the  bodies  alluded  to. 

On  Some  Compounds  Homologous  of  Tartaric  and  Malic 
Acids. — H.  Gal  and  J.  Gay-Lussac. — After  referring  to  the  labours  of 
MM.  Kekule,  Perkin,  and  Duppa,  on  this  subjedt,  the  authors  describe 
adipomalic,  adipotartaric,  suberomalic,  and  suberotartaric  acids,  ob¬ 
tained  by  a  complicated  process,  described  at  great  length— adipomalic 
acid,  C12H10O10;  adipotartaric  acid,  C12H10O12;  suberomalic  acid, 
C16H14O10;  suberotartaric  acid,  C16H14012.  The  authors  exhibit,  in 
a  tabulated  form,  three  groups,  viz. : — Oxalic,  malic,  and  tartaric 
groups,  each  made  up  of  seven  different  compounds,  some  of  which 
are,  as  yet,  unknown,  and  have,  therefore,  only  a  hypothetical 
existence. 

Adtion  of  Hydrochloric  Acid  upon  Osseine;  New  Researches 
on  the  Estimation  of  Osseine  in  Fossil  Bones. — A.  Scheurer- 
Kestner. — From  the  author’s  researches  it  appears  that  osseine  is 
soluble  in  concentrated  hydrochloric  acid  in  the  cold,  but  is  not  aCted 
upon  by  very  weak  acid  ;  in  order,  therefore,  to  remove  that  acid, 
oxide  of  silver  is  employed  by  the  author,  and,  on  evaporating  to  dry¬ 
ness  the  neutral  liquid  thus  obtained,  a  white  residue  is  left,  which, 
on  ignition,  emits  the  smell  of  burning  horn,  but  this  substance 
differs  altogether  from  gelatine  in  its  chemical  as  well  as  physical 
properties.  The  lengthy  memoir  contains  several  matters  of  interest 
for  the  determination  of  the  geological  age  of  fossil  bones. 

Rapidity  of  the  Absorption  of  Oxide  of  Carbon  by  the 
Lungs.— N.  Grehant. — The  contents  of  this  paper  are  interesting 
to  chemists,  because  the  author  states  that,  on  heating  the  blood 
of  persons  poisoned  with  oxide  of  carbon  with  sulphuric  acid  to  ioo°, 
the  gas  alluded  to  is  integrally  evolved  from  the  blood.  The  memoir 
is  full  of  interesting  physiological  faCts,  as  brought  out  by  experi¬ 
ments. 

Direcft  Preparation  of  Pyrotartaric  Acid. — Dr.  J.  Sacc. — The 
author  dissolves,  by  the  aid  of  the  heat  of  a  water  bath,  100  grms.  of 
pulverised  anhydrous  tartaric  acid  in  100  grms  of  acetic  acid  ;  the 
solution  is  next  placed  in  a  retort  and  heated  over  a  charcoal  fire, 
until  the  liquid  becomes  syrupy ;  on  cooling,  this  thickish  fluid  deposits 
pyrotartaric  acid  in  acicular-shaped  crystals. 

On  Eledtric  Currents;  New  Observations. — M.  Treve. 

Phenomena  of  Electrostatic  Induction. — J.  Mario. 

Theory  of  Electric  Condensers. — M.  Neyreneuf. 

Description  of  a  Hygrometer  Acting  by  Absorption. — J. 
Severin. 

The  Teacher  of  Descartes. — A.  Georget. — The  author,  writing 
from  Tours,  states  that  Grandillon  was  in  1619  a  student  in  a  Jesuit 
college,  and  did  not  arrive  as  Divinity  Professor  at  la  Fleche  before 
the  year  1626,  and  that  since  Descartes  had  positively  before  that  year 
left  la  Fleche,  Grandillon  cannot  have  been  his  teacher  there. 

Meteorological  Observatory  at  Montsouris. — Sainte  Claire- 
Deville. — The  author  presents  to  the  meeting  a  report  on  this  institu¬ 
tion,  and  the  labours  performed  there  last  year  and  during  the  early 
part  of  this  year.  The  report  contains  a  detailed  description  of  the 
instruments  employed. 


Journal  de  Pharniacie  et  de  Chiniie,  May,  1870. 

This  number  contains  the  following  original  memoirs  and  papers : — 

Thermo-Chemical  Researches  on  the  Bodies  formed  by 
Double  Decomposition. — MM.  Berthelot  and  Longuinine. — This 
very  lengthy  essay  is  sub-divided  as  follows — Method  of  experiment¬ 
ing;  acetic  chloride,  C4H3C102  ;  acetic  bromide,  C4H3Br02 ;  acetic 
iodide,  C4H3I02 ;  butyric  bromide,  C8H7Br02;  acetic  anhydride, 
(C4H303)2.  This  essay  is  to  be  continued. 

Some  Experiments  with  Salts  of  Chromium.— A.  Commaille. 
— It  is  to  be  regretted  that  this  interesting  paper  is  too  lengthy  for 
full  translation,  and  is  so  written  that  it  does  not  admit  of  any  useful 
abstraction.  It  contains  the  following  chapters  : — Nitric  acid  and  bi¬ 
chromate  of  potassa ;  sulphuric  acid  and  bichromate  of  potassa ; 
hydrochloric  acid  and  bichromate  of  potassa;  iodic  acid  and  bichro¬ 


mate  of  potassa;  oxalic  acid  and  bichromate  of  potassa;  acetic, 
tartaric,  citric,  tannic,  and  benzoic  acids,  and  bichromate  of  potassa. 

Physical  Method  for  the  Determination  of  those  Molecular 
Groups  which  are  Decomposed  by  the  Eledtric  Current ;  Appli¬ 
cation  to  the  Detedtion  of  Hydrates  Dissolved  in  Water.— 
E.  Bourgoin. — This  essay  is  divided  into  the  following  sedtions  : — 
sulphuric  acid;  nitric  acid;  caustic  potassa;  sulphate  of  potassa; 
sulphate  of  soda. 

Presence  of  Manganese  in  Milk  and  in  Blood. — E.  Pollacci. — 
The  presence  of  manganese,  as  an  essential  constituent  of  milk  and 
blood  (human,  as  well  as  animal),  has  been  known  for  about  20  years 
past,  but  the  author  gives  in  this  paper  some  particulars  about  the 
method  of  detedtion  of  this  metal  in  the  two  animal  fluids  referred  to, 
of  which  milk  contains  this  metal  in  the  largest  proportion;  the  milk 
is  first  evaporated  (300  grms.  are  taken)  to  the  consistency  of  a  paste; 
this  is  carbonised  by  heat  in  a  platinum  crucible  ;  the  charcoal  thus 
obtained  is  pulverised,  and  next  completely  incinerated;  the  ash  is 
triturated  in  an  agate  mortar  and  lixiviated  with  water,  in  order  to 
eliminate  the  salts  soluble  therein,  especially  chlorides  ;  the  residue 
is  treated  with  very  pure  nitric  acid,  and  the  solution  thus  obtained  is 
evaporated  to  dryness  and  calcined  in  a  test  tube  ;  after  cooling,  a  few 
drops  of  nitric  acid  are  added,  and  the  contents  of  the  tube  again 
boiled ;  next,  a  few  grains  of  puce-coloured  oxide  of  lead  are 
added,  and  the  liquid  again  boiled  ;  a  more  or  less  deeply 
purplish  coloured  liquid  appears  on  leaving  the  tube  at  rest 
for  a  short  time,  which  is  due  to  the  formation  of  permanganic 
acid.  No  quantitative  researches  have,  as  yet,  been  made  by  the 
author. 

Studies  on  Grapes  ;  their  Products  and  Vinification.— J. 
Le  Canu. 

Experiments  on  the  Application  of  Tin-Foil  for  the  Pre¬ 
servation  of  Perishable  Substances. — E.  Baudrimont.  —  This 
lengthy  paper  contains  the  record  of  a  series  of  interesting  experiments 
from  which  the  author  concludes  that  tin-foil,  in  consequence  of  its 
impermeability  for  water,  may  serve  with  great  effect  to  protect 
various  substances  from  the  effects  of  the  atmospheric  moisture,  as 
well  as  adting  as  a  protedtive  against  the  alterations  fruit  undergoes 
by  evaporation  of  the  fluids  therein  contained ;  tin-foil  also  protedts 
against  the  oxidising  adtion  of  the  oxygen  of  the  atmosphere,  and  may 
hence  serve  to  keep  fatty  substances  from  becoming  rancid  ;  while,  as 
proved  by  an  experiment  of  the  author,  it  may  usefully  serve  in 
laboratories  to  wrap  up  caustic  lime  (quick-lime),  bisulphate  of  soda, 
and  similar  substances,  which  may  thus  be  preserved  for  a  great 
length  of  time  without  deterioration. 

Metallic  Iron  obtained  by  the  Eledtric  Current. — C.  Collas. 
— The  author  employs  a  weak  solution  of  chloride  of  iron,  which  is  de¬ 
composed  by  the  aid  of  a  Bunsen  battery  ;  perfedtly  pure  iron  is  thus 
obtained,  which  is  very  friable,  highly  oxidisable,  especially  when 
moisture  is  present ;  when  this  iron,  in  the  state  of  fine  powder,  is 
poured  in  a  bottle,  when  the  atmosphere  is  very  moist,  the  iron  is 
instantaneously  oxidised,  water  decomposed,  and  the  evolution  of 
hydrogen  causes  the  bursting  of  the  bottle. 


Annales  de  Chimie  et  de  Physique,  April,  1870. 

This  number  contains  the  following  original  papers  and  memoirs : — 

Experimental  and  Theoretical  Researches  on  the  Equilibrium 
Figures  of  a  Liquid  Mass  considered  as  having  no  Weight. — 
J.  Plateau. — The  9th  to  12th  series  of  this  lengthy  memoir. 

Researches  on  the  Different  Varieties  of  Carbon. — M.  Ber¬ 
thelot. — This  very  extensive  memoir  is  divided  into  the  following 
sedtions : — General  introduction ;  description  of  method  for  the  im¬ 
mediate  analysis  of  the  divers  varieties  of  carbon ;  researches  on 
graphitic  oxides  ;  conversion  of  the  same  into  ordinary  organic  com¬ 
pounds;  investigation  of  the  present  state  (etat  actuel)  of  carbon; 
relation  existing  between  the  graphitic  compounds  and  organic  sub¬ 
stances  properly  so  called  ;  influence  of  various  reagents  upon  carbon. 

Oxidation  of  the  Hydrocarbons. — M.  Berthelot. — The  main 
gist  of  this  paper  is  that  the  author  has  found  that  several 
hydrocarbons  can  be  direCtly  oxidised  without  loss  of  any  carbon,  and 
form  neutral  substances  such  as  aldehydes;  this  oxidation  is  effected 
■  by  chromic  acid,  dissolved  in  a  small  quantity  of  water  ;  pure  ethylen 
is  slowly  aCted  upon,  aldehyde  being  formed — C4H4  + 02=C4H402  ; 
this  reaction  requires  a  temperature  of  120°;  propylen  is  oxidised  at 
theordinary  temperature — C6H6  +  02=C6H602 ;  acetylen  is  also  aCted 
upon  at  the  ordinary  temperature — C4H2+02+H202=C4H404. 

Synthesis  of  Phenol. — M.  Berthelot. — The  contents  of  this  paper 
have  been  already  quoted  from  another  periodical. 

ACtion  of  Potassa  on  the  Sulphuric  Derivatives  of  the 
Hydrocarbons. — M.  Berthelot. — The  reactions  which  hydrate  of 
potassa  effects  with  the  sulphuric  derivatives  of  the  hydrocarbons,  no 
matter  which,  may  be  expressed  by  the  followingschematical  formula : — 
Being  given  an  acid, 

C  2tn  ^2 p  (S206)«, 

basic  ;  that  acid,  treated  with  potassa,  forms  a  carbide — 

C2wjH2£  -2tl. 

C2mH2/,(S206)«-f2„KH0  =  C2wtH2/!— 2n+MH202-f  mS2K206. 

Synthesis  of  Acetic  Acid  by  Means  of  Acetylen. — M.  Berthelot. 
—The  author  heats  protochloride  of  acetylen  with  solution  of  caustic 
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potassa  in  alcohol  to  ioo°,  for  io  hours,  and  thus  obtains  a  large  quan¬ 
tity  of  acetic  acid— 

C4H2CI2  +  3KH0a=C4H3K04  +  2KCl  +  H20J; 

that  is  to  say,  C4H2C12  +  2H202-2HC1==C4H202,H202=C4H404  ;  per- 
chloride  of  acetylen  yields,  under  similar  conditions,  glycolic  acid — • 
C4H2C14  +  5KH02=C4H3K06  +  4KC1  +  2H202; 
that  is  to  say,  C4H2C14+3H202-4HC1  =  C4H204,H202=C4H406 ; 
treated  with  aqueous  solution  of  potassa  this  substance  yields  oxalic 
acid— C4H208. 


Polytechnisches  Journal  von  Dingier ,  first  number  for  April,  1870. 

This  number  contains  the  following  original  papers  relating  to 
chemistry  and  collateral  sciences  : — 

On  Naphthylamine  Violet. — Dr.  A.  Kielmeyer. — From  this 
IChgthy  paper  we  learn  that  the  author  has  investigated  this  subject 
thoroughly,  and  his  chief  result  is  that  pure  naphthylamine  yields  a 
fast  violet  on  cotton,  if  applied  in  the  following  manner : — Take  starch, 
456  grms.;  water,  ri  litre;  dry  naphthylamine,  118  grms.;  water,  i-5 
litre  ;  pure  hydrochloric  acid,  sp.  gr.,  ri279  grms.  Boil  this  mixture, 
and  add,  after  cooling — chlorate  of  potassa,  i3-5  grms. ;  water,  m3  litre  ; 
this  compound  is  printed  on,  and,  after  printing,  first  treated  (aged)  as 
is  done  for  aniline  black,  and  next  passed  through  a  solution  of  soda, 
in  order  to  eliminate  the  hydrochloric  acid  set  free  after  that  opera¬ 
tion  and  thorough  washing,  a  pure,  fast,  brilliant  violet  is  obtained. 

Detection  of  Madder  Coloursupon  Cloth,  and  by  Themselves. 
— Dr.  W.  Stein. — The  author  boils  the  cloth  with  a  concentrated  solu¬ 
tion  of  sulphate  of  alumina,  whereby  a  liquid  is  obtained  of  reddish 
colour,  exhibiting  a  golden-greenish  fluorescence,  due,  the  author 
says,  to  the  presence  of  purpurine ;  the  behaviour  of  the  colouring 
matters  of  madder  towards  sulphate  of  alumina  is,  says  the  author, 
so  characteristic,  that  that  salt  may  serve  as  an  effective  test  for  these 
substances;  the  alizarine  may  be  readily  rendered  soluble  by  treating 
the  dye  material  or  dyed  cloths  with  alcohol  acidified  with  hydro¬ 
chloric  acid. 

Extraction  of  Beet-Root  Juice,  and  its  Defecation  and 
Clearing  by  Means  of  Sulphuric  Acid,  Sulphite  of  Lime, 
Lime,  and  Alcohol,  as  Experimentally  carried  on  at  the  Beet- 
Root  Sugar  Works  at  Marly,  near  Valenciennes,  France. — 
MM.  Duquesne  and  Gil. 

On  Dualine,  a  New  Kind  of  Blasting  Powder. — C.  Dittmar. — 
Dualine  is  a  mixture  of  cellulose,  nitro-cellulose,  nitro-starch,  nitro- 
mannite,  and  nitroglycerine,  in  various  proportions;  it  is  from  four  to 
ten  times  stronger  than  ordinary  powder. 

Aniline  Black  for  Linen. — Dr.  Dingier. — The  linen  fabric  is  well 
shaken  in  a  bath  containing  a  solution  of  acetate  of  aniline  at  40 
Baume  (sp.  gr.  ro29) ;  this  bath  should  contain  besides — sal-ammoniac, 
4  per  cent;  chlorate  of  potassa,  4  per  cent;  nitric  acid,  £  per  cent; 
sulphate  of  copper,  1  per  cent.  After  the  textile  fabric  has  been  aged 
for  about  three  days,  it  is  first  passed  through  a  liquid  bath,  contain¬ 
ing  ammonia,  at  6o°,  and  next  washed  in  a  weak  soap  solution.  A 
very  beautiful  black  is  produced. 

First  May  number,  1870. 

This  number  contains  the  following  original  papers  relating  to 
chemistry  and  collateral  sciences : — 

Electrical  Clock. — Dr.  Arzberger. — With  several  illustrations. 
Metallic  Thermometer. — C.  Oechsle. — With  woodcuts. 
Manufacture  of  Cast-Steel  from  Pig-Iron,  by  What  is 
Termed  Inter-Molecular  Combustion. — S.  Jordan. 

Graduation  of  Oil  Testers  (Areometers). — Dr.  G.  Th.  Gerlach. 

Detection  of,  and  on  the  Injurious  Action  of,  the  Vapours 
of  Acetic  Acid  Mixed  with  the  Air  in  Some  Manufacturing 
Processes. — Dr.  P.  Bolley. — By  means  of  apparatus  (not  specified), 
the  author  found  that  a  cubic  metre  of  air  in  a  calico  printing-room, 
where  the  ventilation  was  good,  amounted  to  7  decigrammes,  while, 
with  bad  ventilation,  as  much  as  15  decigrammes  per  cubic  metre  were 
detected.  The  author  enters  at  length  into  details  on  the  injurious 
effeCt  of  these  vapours  upon  the  workmen. 

Manufacture  of  Naphthylamine. — M.  Ballo. — The  author  treats 
nitro-naphthaline  with  iron  and  acetic  acid,  and  distils  by  means  of 
steam  ;  from  the  distillate  the  base  deposits,  on  cooling,  in  cyrstals. 

Revivification  of  Animal  Charcoal  by  Means  of  Bruden- 
wasser. — Dr.  O.  Tech. — By  Briidenwasser  is  understood  the  water 
occurring  near  Svojsic,  in  Bohemia;  this  water  contains  from  0’0I3 
to  o‘026,  and  sometimes  even  o-5  per  cent  of  ammonia. 


Annalen  der  Chemie  und  Pharmacie,  April  1870. 

This  number  contains  the  following  original  memoirs  and  papers : — 

Researches  on  the  Salicin  Derivatives. — H.  Schiff. — This  very 
lengthy  essay  contains  the  following  subdivisions — Artificial  forma¬ 
tion  of  populine  ;  acetosalicine  ;  preparation  of  helicine,  helicoidine, 
and  nitrosalicylic  acid;  acetyl  and  benzoyl-helicine ;  acetohelicoidine ; 
anilide  and  toluide  of  salicylglycoside. 

Sulpho-urea  from  Persulphocyanic  Acid.— L.  Glutz. 

Persulphocyanic  Acid  Aniline. — L.  Glutz. 

Pseudosulphocyanogen.— L.  Glutz. 
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On  Some  of  the  Sulpho-Acids  of  Benzyl. — Dr.  O.  Bohler. — 
This  lengthy  paper  contains  the  following  sections : — Benzylsulpho 
acid  ;  nitrobenzylsulpho  acid  ;  monochlorobenzylsulpho  acid. 

On  a  Compound  of  Essential  Oil  of  Mustard  with  Bisul¬ 
phate  of  Potassa. — Dr.  O.  Bohler. — After  briefly  stating  that  essen¬ 
tial  oil  of  mustard — 

C  =  S 

I! 

N-C3H5, 

combines  diredly  with  several  substances,  as,  for  instance,  ammonia, 
sulphide  of  potassium,  and  organic  bases,  the  author  states  that  he 
discovered  the  compound  alluded  to — 

c4h5ns  +  hkso3=c4h6nks2o3. 

Percentically Carbon,  22-oi;  nitrogen,  6‘42  ;  sulphur,  2g'55  ;  hydrogen, 
2’30  ;  potassium,  I7'i8;  oxygen,  2rgi. 

Phenylsulphopropionic  Acid,  a  Derivative  from  Cinnamic 
Acid.— C.  Varlet. 

On  Some  Compounds  of  Benzol- Aldehyde,  and  Primary 
Monamides.— Dr.  E.  Roth. 

Chlorcumarine.— Dr.  H.  Basecke. 

Mercurodiphenyl.— E.  Dreher  and  R.  Otto— Mercurodiphenyl  is 
a  crystalline  material,  readily  soluble  in  chloroform,  benzol,  sulphide 
of  carbon  ;  difficultly  so  in  ether  and  alcohol ;  fuses  at  120° ;  sublimes 
without  decomposition  ;  formula— C,2H10Hg.  The  authors  treat  also 
of  the  aCtion  of  hydrochloric,  hydriodic,  and  sulphuric  acids,  on  this 
material;  its  behaviour  at  higher  temperature;  aCtion  of  sulphur 
upon  mercurodiphenyl;  aCtion  of  bromine  upon  mercurodiphenyl; 
aCtion  of  chlorine  upon  this  substance  ;  formation  of  mercuromono- 
phenylchloride  from  mercuric  chloride  and  mercurodiphenyl;  aCtion  of 
hypochlorous  acid  upon  mercurodiphenyl;  behaviour  of 

CeIId>He> 

and  nascent  hydrogen  ;  acetomercuromonophenyl, 

C2H30-0>Hg; 

formic  and  propionic  mercuromonophenyl ;  behaviour  of  acetomer- 
curophenyl  with  hydrochloric  and  sulphuric  acids;  behaviour  of  aceto¬ 
mercuromonophenyl  towards  nascent  hydrogen ;  aCtion  of  hydrosulphide 
of  ammonium  and  sulphuretted  hydrogen  upon  acetomercuromono¬ 
phenyl  ;  behaviour  of  the  last-named  body  at  a  high  temperature  ; 
experiments  for  the  purpose  of  preparing  nitrated  mercurodiphenyl ; 
preparation  of  oxymercurodiphenyl ;  preparation  of  phenyl  ether  by 
the  aCtion  of  C120  upon  mercurodiphenyl ;  aCtion  of  bromethylen 
upon  mercurodiphenyl ;  preparation  of  zinc-diphenyl ;  copper  and  iron 
diphenyl  from  mercurodiphenyl. 

Diredt  Conversion  of  the  Fermentation  Butyl-Iodide  into 
Trimethyl  Carbinol  and  its  Acetic  Ether.— E.  Linnemann. 

Notice  Concerning  the  Derivation  of  the  Law  of  Avogadro. 
— K.  Zbppritz. 


Bulletin  de  la  Societe  d' Encouragement  pour  l' Industrie  Nationale, 

March,  1870  (No.  207). 

This  number  does  not  contain  any  papers  or  memoirs  relating 
to  chemistry  or  collateral  sciences. 


Revue  des  Cours  Scientifiques  de  la  France  et  de  VEtr  anger 

No.  25,  1870. 

This  number  contains: — 

Shape  of  Comets. — Dr.  Faye. — A  lengthy  leCture  read  on  this 
subject  at  the  Sorbonne,  and  published  with  a  series  of  diagrams 
and  cuts. 

Asphyxia  Produced  by  the  Fumes  of  Charcoal.— Dr.  C.  Ber¬ 
nard.— The  instalment  of  this  lengthy  leCture  on  this  subject,  here 
published,  contains  the  full  and  exhaustive  description  of  the  chemical 
and  histological  alterations  the  blood  globules  undergo  by  the  aCtion 
upon  them  of  carbonic  oxide  and  carbonic  acid,  and  the  result  arrived 
at  by  the  eminent  author  is  that  the  asphyxia  alluded  to  is  purely  due 
to  physico-chemical  alterations  of  the  globules  aforesaid. 


Moniteur  Scientifique,  No.  322,  May  15,  1870. 

This  number  contains  :— 

The  Increasing  Expense  of  Living.— G.  Ville. — The  continua¬ 
tion  and  end  of  this  lengthy  paper,  for  which  see  Chemical  News, 
vol.  xxi.  p.  215. 

Although  not  exactly  belonging  to  the  subjects  treated  of  by  us,  we 
quote  the  title  of: — 

Use  of  Contre-Vapeur  (Steam  Backing)  in  Locomotive 
Engines  Attached  to  Trains. — A.  N. — A  very  useful  and  well 
written  paper  on  this  important  subject. 

Among  the  brevets  cf invention  we  notice: — 

Manufacture  on  the  Large  Scale  of  Nitrate  of  Ammonia  by 
the  ACtion  of  Electricity  upon  a  Mixture  of  Air  and  Steam. — 
F.  A.  A.  Dufournel. — The  eminent  editor  of  this  periodical  points 
out  very  properly,  that  what  is  possible  as  a  laboratory  experiment 
will  not  pay  to  do  on  the  large  scale, 
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f  Chemical  News, 
t  June  10,  1870. 


Tinning  of  Iron  Without  the  Aid  of  Heat. — J.  B.  A.  Daubie. — 
The  chief  point  of  interest  in  this  matter  is,  that  the  tinning  of  iron 
in  the  cold  cannot  succeed  at  all,  unless  the  bath  used  for  that  purpose 
contains,  in  solution  or  suspended,  an  organic  substance  like  starch 
or  glucose,  although  no  precise  scientific  explanation  of  this  indis¬ 
pensable  condition  has  been  hitherto  given  ;  the  brevets  employs  the 
following  bath — To  100  litres  of  water  are  added  3  kilos,  of  rye  meal  ; 
this  mixture  is  boiled  for  half  an  hour,  and  next  filtered  through 
cloth;  to  the  clear  but  thickish  liquid  are  added  106  kilos,  of  pyro¬ 
phosphate  of  soda,  17  kilos,  of  protochloride  of  tin  in  crystals  (so 
called  tin-salt),  67  kilos,  of  neutral  protochloride  of  tin,  100  to  120 
grms.  of  sulphuric  acid;  this  liquid  is  placed  in  well  made  wooden 
troughs,  and  serves  more  especially  for  the  tinning  of  iron  and  steel 
wire  (previously  polished)  for  the  use  of  carding  machines.  When 
instead  of  the  two  salts  of  tin  just  named  cyanide  of  silver  and  cya¬ 
nide  of  potassium  are  taken,  the  iron  is  perfedtly  silvered. 

New  and  Improved  System  for  the  Manufacture  of  Fuming 
Sulphuric  Acid. — H.  Schemfil. — While  the  fuming  sulphuric  acid 
made  at  Nordhausen,  in  Saxony,  from  previously  desiccated  sulphate 
of  protoxide  of  iron,  is  sold  there  at  from  8  to  12  francs  the  100  kilos., 
that  acid  as  manufactured  in  France,  from  an  anhydrous  bisulphate 
of  soda  or  potassa,  costs  from  100  to  140  francs  per  100  kilos.  The 
author’s  plan  is  to  convert  iron  pyrites,  by  an  expeditious  and  cheap 
process,  into  dehydrated  sulphate  of  iron,  and  to  obtain  from  this 
fuming  sulphuric  acid  by  a  continuous  process,  the  particulars  of 
which  cannot  be  detailed  without  reproduction  of  the  engravings 
of  the  kilns  and  furnaces  devised  by  the  brevete,  and  which  are  of  a 
very  peculiar  make. 


Les  Monies ,  May  19,  1870. 

Climate  of  the  Haute  Savoie. — Rev.  Vaullet. — The  author,  re¬ 
siding  at  Annecy,  states  that  he  can  prove  that  the  mean  tempera¬ 
ture  of  the  Departement  of  France  just  named,  has  perceptibly  and 
steadily  increased  within  the  last  forty  years  from  8°  to  about  xo|°  ;  as 
proof  of  this  statement,  he  points  out  that  the  cultivation  of  wheat  and 
vineyards  is  now  possible  and  successful  in  localities  where  it  was  not 
so  forty  years  ago.  Amongthe  causes  the  author  enumeratesthe  cutting 
down  of  forests,  draining  of  marsh  lands,  improvement  of  roads,  and 
the  bringing  under  tillage  of  moor  and  waste  lands. 

Effefts  of  the  Colouration  of  the  Water  of  the  Medi¬ 
terranean. — J.  Girard. — According  to  the  author,  who  has  made 
several  journeys  on  this  large  inland  sea,  its  peculiar  colour,  ranging 
from  pale  blue,  through  all  shades  of  that  colour  to  black  (viz.,  when 
seen  from  a  ship’s  deck),  is  entirely  due  to  the  mode  of  reflection  of 
the  sun’s  rays,  according  to  the  lower  or  higher  position  of  that 
luminary  above  the  horizon,  so  that  at  mornings  and  evenings,  when  the 
rays  fall  more  obliquely,  and  pass  therefore  through  a  larger  bulk  of 
water,  the  colour  is  deepest,  viz.,  at  such  distances  from  the  shore 
where  the  depth  of  the  sea  is  sufficiently  great. 

Discovery  of  Phosphate  of  Lime  near  Charlestown,  U.S. — 
According  to  the  contents  of  a  letter  received  by  the  editor  of  this 
periodical,  there  has  been  recently  discovered  a  layer  of  a  very  pure 
phosphorite,  averaging  in  thickness  from  0^40  to  offio  metre,  over  a 
surface  of  some  250  hectares;  this  mineral  is  used  as  manure  by 
itself,  after  having  been  simply  ground  up  to  a  fine  powder. 


Annales  in  Genie  Civil,  May,  1870. 

This  number  contains  a  very  lengthy  paper  on — 

Soap  and  Soap  Making. — L.  Droux. — This  paper  is  fartoo  lengthy 
for  any  useful  abstraction  ;  it  contains  copious  results  of  analyses  of 
all  kinds  of  soaps,  and  also  full  details  on  its  adulterations. 


Annates  des  Mines,  No.  2,  1870. 

This  number  contains  the  following  original  papers  relating  to 
chemistry  and  collateral  sciences  : — 

Extraction  of  Lead  from  its  Ores,  by  means  of  a  Reverbera¬ 
tory  Furnace,  as  carried  on  at  the  Works  of  the  Nouvelle  Mon- 
tagne  Company,  at  Engis  (Belgium). — V.  Bouhy. 

Mineral  Resources  of  the  Ariege.— M.  Mussy.— Second  paper  on 
this  subject. 

Mechanical  Properties  of  Steel  which  contains  Phosphorus. 
— L.  Griiner. — When  phosphorus  is  present  inlquantities  of  from  0-002 
to  o-oo3,  it  renders  steel  more  elastic  and  rigid,  increases  its  resist¬ 
ance  to  breaking  force,  without  modifying  its  hardness  ;  but  such  a 
steel,  even  if  it  contains  only  little  carbon,  is  wanting  in  body,  and  is 
cold-short. 


Archives  des  Sciences  Physiques  et  Naturelles,  Suisses,  May  15,  1870. 

This  number  contains  the  following  original  papers  relating  to 
chemistry  and  collateral  sciences : — 

Determination  of  the  Coefficient  of  Expansion  of  a  Bar  of 
Silver. — E.  Plantamour  and  A.  Hirsch. 

Description  of  a  New  Method  for  Estimating  the  Calorific 
Capacity  of  Fluids. — E.  Wartmann. 

Remarks  on  a  Memoir  on  the  Specific  Gravity  of  Qzoqe,  pub? 
Jished  by  M.  O.  Wolffenstein. — J.  L.  Soret, 


Cosmos,  June  4,  1870. 

General  Assembly  of  the  Association  Polytechnique. — This 
meeting  was  held  on  the  29th  of  May  last,  under  the  presidency  of 
M.  J.  Dumas,  Senateur,  &c.  This  Association  has  been  established 
for  the  purpose  of  giving  to  the  working  classes  the  opportunity  of  be¬ 
coming  acquainted  with  physical  and  other  sciences,  by  means  of  lec¬ 
tures  methodically  given,  to  the  number  of  200  weekly  per  annum. 
Some  20,000  workmen  attended  last  year  ;  and  the  eminent  chairman 
was  authorised  by  the  French  Government  to  communicate  to  the 
meeting  that  this  Association  is  recognised  as  an  establishment  of 
public  utility. 

Serious  Illness  of  Professor  Liebig. — V.  Meunier. — From  a 
short  notice  taken  from  a  daily  paper,  it  appears  that  the  celebrated 
savant  just  named  has  been  seriously  ill  for  some  time,  having  had 
to  undergo  twice  a  dangerous  operation  on  an  abscess  at  the  neck. 
The  patient  is  very  feeble,  and  is  stated  to  have  said  that  he  does 
not  believe  he  will  ever  recover. 

Decrease  of  the  Rainfall  in  France.— S.  Meunier. — The  author 
states  that  it  appears  more  and  more  certain  that  the  annual  quantity 
of  rain  is  rapidly  decreasing ;  the  cause  is  attributed  to  the  cutting 
down  of  forests,  and  to  the  fadt  that  no  sufficient  care  is  taken  to 
keep  {he  mountains  well  covered  with  suitable  vegetation,  so  as  to 
enable  their  soil  to  grow  trees  in  abundance. 


NOTES  AND  QUERIES. 


Tungsten  Blue. — A  sample  made  by  the  process  given  in  vol.  xxi., 
p.  130,  of  our  journal,  has  been  sent  to  our  office  for  T.  W.  S.  If  he 
will  forward  his  address  we  will  send  it  by  post. 

Bauxite. — Can  any  of  your  readers  inform  me  where  I  can  purchase 
the  bauxite  referred  to  in  vol,  iii.,  p.  203,  of  “  Kerbs  Metallurgy.”  It  is 
composed  of  13  to  17  per  cent  of  silica,  60  to  65  per  cent  of  alumina, 
4  to  8  per  cent'  of  peroxide  of  iron,  and  15  to  17  per  cent  of  water  in 
combination. — J.  B.  S. 

Self-Raising  Flour. — (Reply  to  “B.Sc.”). — We  cannot  say  for 
certain,  not  having  had  any  opportunity  of  investigating  this  subject, 
but  it  is  possible  that  a  small  quantity  of  either  dried  yeast  or,  per¬ 
haps,  good  malt  powder,  is  mixed  with  the  material  you  allude  to; 
both  would  have  the  effedt  of  making  the  flour  self-raising  upon 
its  being  mixed  with  water. 

Phosphate  of  Ammonia. — (Reply  to  “J.  W.  M.”) — You  cannot 
make  this  salt  diredt  from  bone  ash;  you  will  have  to  extradt  the 
phosphoric  acid  from  that  substance,  and  then  combine  it  with 
ammonia. 

Oxygenated  Water. — (Reply  to  “  J.  C.”)  —The  process  is  patented ; 
you  can  learn  at  the  Patent  Office  the  particulars  you  desire,  and  also 
whether  the  patent  has  expired. 

Chrome-Colour. — The  periodical  referred  to  may  be  inspedted 
at  the  Library  of  the  Commissioners  of  Patents,  where  you  will  also 
find  vol.  xxi.  of  Poggendorffs  Annalen,  where,  at  p.  580,  is  to  be  found 
a  full  description  of  Liebig’s  and  Wohler’s  process  for  the  prepara¬ 
tion  of  a  vermillion-red  chrome-colour,  for  which  we  also  refer  you  to 
Gentele’a  “  Lehrbuch  der  Farben  Fabrikation,”  to  be  found  in  the 
same  library. 


MEETINGS  FOR  THE  WEEK, 


Monday,  June  13th. — London  Institution,  4. 

-  Geographical,  8.30. 

Tuesday,  14th. — Photographic,  8. 

Wednesday,  15th. — Meteorological,  7.  Anniversary. 
Thursday,  16th. — Royal,  8.30. 

-  Zoological,  4. 

-  Chemical,  8. 


TO  CORRESPONDENTS. 


A  Young  Subscriber. — 1.  Chloride  of  nitrogen  or  a  similar  chloride. 
2.  Your  explanation  is  probably  corredt. 

J.  C.  Major. — Apply  to  Asher  and  Co.,  Bedford  Street,  Covent 
Garden.  We  do  not  know  the  price  for  single  numbers. 

John  E.  Williamson,  in  asking  a  question,  desires  us  to  send  the 
reply  to  his  address,  as  he  does  not  see  the  Chemical  News.  Surely 
we  are  not  expedted  to  supply  information  to  those  whose  interest 
in  chemistry  is  not  sufficient  to  purchase  a  copy  of  our  journal.  If 
our  opinion  is  worth  anything,  it  is  surely  worth  fourpence  !  At  all 
events  our  time  is  too  valuable  to  write  private  letters  to  such  corres¬ 
pondents. 

C.  J.  W- — Reinsch’s  test  is  the  most  pradtically  useful  for  your 
purpose. 

J.  Cox. — There  ate  several  large  works  in  German,  but  amongst 
the  smaller  works  one  of  the  most  perfedt  and  comprehensive  is 
Wohler’s  “  Lehrbuch  der  Anorganischen  und  Organischen  Chemie,” 
2  vols.,  8vo.,  published  at  Berlin  by  Diinkler. 

R.  W.  W. — We  know  of  no  one  we  can  recommend. 

Dr.  R.  Gerstl,  C.  H.  Wood,  and  John  Pattinson ,  are  thanked  for  their 
QQmrnunications. 


Chemical  News,  } 
June  17,  1870.  > 
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ON  THE  DESCENT  OF  GLACIERS.* 

By  The  Rev.  HENRY  MOSELEY,  M.A.,  F.R.S., 

Canon  of  Bristol,  and  Instit.  Imp.  Sci.  Paris  Corresp. 

Glaciers  do  dot  take  their  origin  in  the  highest  Alpine 
regions.  It  is  not  there  that  the  snow  chiefly  falls,  but 
on  a  belt  girding  them  below.  This  wide  belt  is  divided 
horizontally  into  an  upper  and  lower  part  by  the  snow¬ 
line,  at  a  height  of  from  3000  to  3300  yards.  Above  that 
line  snow  always  lies,  and  rain  very  rarely  falls  ;  beneath 
the  snow-line  the  snow  disappears  every  summer,  and 
rains  are  abundant.  It  is  from  this  belt  about  the  snow¬ 
line  that  the  glaciers  are  seen  emerging.  They  lie  like 
huge  slugs  along  the  descending  valleys,  swelling  them¬ 
selves  out  to  fill  their  channels  where  they  are  wide,  and 
thinning  themselves  to  pass  through  the  gorges  and 
narrow  places  in  them.  They  seldom  come  down  to  a 
lower  level  than  1100  yards.  Between  this  level  where 
they  end  and  the  snow-line,  3100  yards  high,  where  they 
begin,  they  traverse  sometimes  a  very  long  space — lying 
for  the  most  part  at  a  low  pitch.  The  resemblance  to  a 
huge  mollusk  is  kept  up  in  this,  that  they  move  with  a 
strange  slow  motion,  not  altogether  unlike  that  of  such  an 
animal.  The  parallel  will  be  complete  if  we  conceive  the 
mollusk  to  have  its  tail  continually  renewed  as  it  with¬ 
draws  it  from  under  the  snow-line,  and  its  head  con¬ 
tinually  melted  away  as  it  thrusts  it  forward  below  the 
level  of  from  1000  to  1400  yards.  If  we  further  imagine 
the  steep  sides  of  the  valley  through  which  the  glacier 
descends  to  have  similar  but  smaller  glaciers  crawling 
down  them  to  the  principal  glacier,  we  shall  understand 
what  is  meant  by  tributary  or  secondary  glaciers,  which 
are  thus  placed  in  regard  to  the  principal  ones ;  having  a 
far  greater  pitch  or  slope  than  they,  and  flowing  into 
them  like  tributary  streams  to  a  river.  The  slope  of  a 
principal  glacier  is  often  as  little  as  30,  and  yet  it  may 
move  with  a  velocity  of  24  inches  a-day.  The  slope  of  a 
tributary  glacier  is  sometimes  50°,  and  it  may  not  advance 
more  than  4  or  5  inches  a-day  at  the  most.f  Masses  of 
rock  of  different  sizes,  from  huge  boulders  to  stones,  are 
constantly  broken  by  the  frost  from  the  sides  of  the  valley 
of  the  glacier,  and  are  carried  slowly  down  on  its  back 
to  the  level  where  its  head  melts  away,  and  there  are 
deposited.  These  are  called  moraines.  They  lie  along 
the  course  of  the  glacier  in  ridges,  protecting  the  ice 
beneath  them  from  the  sun’s  rays.  That  ice  does  not 
therefore  melt  as  the  rest  of  the  ice  does,  and  so  it  forms 
a  ridge  of  ice.  A  moraine  is,  therefore,  a  ridge  of  stones 
standing  on  a  ridge  of  ice. 

The  descent  of  a  glacier  is  not  a  descent  of  the  whole 
together,  or  bodily  like  that  of  a  block  of  stone.  There  is 
an  internal  descent  of  every  particle  in  the  glacier  over 
and  alongside  of  every  other  particle.  If  a  plane  sedtion 
be  imagined  to  be  made  across  it,  the  particles  of  ice 
passing  through  that  cross-seCtion  at  any  time  must  be 
conceived  to  be  all  moving  at  different  rates  so  as  to  be 
sliding  over  and  beside  one  another  ;  the  particles  at  the 
surface  moving  faster  than  those  below,  and  the  particles 
pear  the  centre  moving  faster  than  those  at  a  distance 
from  it,  exactly  as  the  particles  of  a  stream  of  water 
move. 


*  Read  before  the  Royal  Institution  of  Great  Britain,  Friday, 
May  13,  1870. 

i  The  motion  of  the  Glunberg,  a  tributary  of  the  Aar  glacier, 
inclined  at  30°  to  50°,  was  found  by  Desor  to  be  2 z  metres  a-year, 
while  that  of  the  Aar  glacier,  inclined  at  40,  was  77  metres, 


The  existence  of  this  differential  motion  is  strikingly 
seen  in  what  is  called  the  veined  structure  of  glaciers. 
This  veined  structure  appears  first  to  have  been  described 
by  M.  Guyot,  in  the  year  1838.  The  following  is  his 
account  of  it,  as  he  saw  it  on  the  glacier  of  Gries,  which 
I  translate  from  the  work  of  M.  Huber: — 

“  I  saw  under  my  feet  the  entire  surface  of  the  glacier 
covered  with  furrows  an  inch  or  two  wide,  cut  in  snowy 
ice,  and  separated  from  one  another  by  ridges  of  harder 
and  more  transparent  ice.  It  was  evident  that  the  mass 
of  the  glacier  was  here  formed  of  these  two  different 
kinds  of  ice ;  the  former  (that  of  the  furrows)  was  white 
and  melted  more  rapidly ;  the  other  (that  of  the  ridges) 
was  more  perfect,  crystallised,  transparent,  and  hard. 
The  unequal  resistance  to  melting  of  these  two  kinds  of 
ice  was  the  obvious  cause  of  these  depressions  and  eleva¬ 
tions.  After  having  followed  them  for  several  hundreds 
of  metres  I  reached  a  crevasse  20  or  30  feet  wide,  which, 
cutting  the  furrows  at  right  angles,  exhibited  down  to  the 
depth  of  30  or  40  feet  an  admirable  transverse  section  of 
this  structure.  As  far  as  my  eye  could  reach  I  saw  the 
mass  of  the  glacier  composed  of  layers  of  the  [opaque] 
white  ice  separated  from  one  another  by  layers  of  the 
transparent  ice,  the  whole  forming  a  mass  as  regularly 
stratified  as  certain  calcareous  rocks.”  This  is  the  veined 
structure  of  glaciers. 

[Canon  Moseley’s  remarks  on  the  differential  motion  of 
glaciers,  with  special  reference  to  the  observations  and 
experiments  ofForbesand  Tyndall,  illustrated  by  diagrams, 
will  be  found  in  the  Philosophical  Magazine  for  April, 
1870.] 

The  effeCt  of  the  differential  motion  in  separating  and 
distributing  the  parts  of  a  glacier  has  been  shown  in 
various  ways.  The  remains  of  the  guides  lost  in  1820  in 
Dr.  Hamel’s  attempt  to  ascend  Mont  Blanc  were  found 
imbedded  in  the  ice  of  the  Glacier  des  Bossons  in  1863. 

“  The  men  and  their  things  were  torn  to  pieces  and 
widely  separated,  many  feet.  All  around  them  the  ice 
was  covered  in  every  direction  for  20  or  30  feet  with  the 
hair  of  one  knapsack  spread  over  an  area  three  or  four 
hundred  times  greater  than  that  of  the  knapsack.  “This, 
says  Mr.  Cowell,  from  whose  paper  read  before  the 
Alpine  Club  in  April,  1864,  I  have  made  the  quotation, 

“  is  not  an  isolated  example  of  the  scattering  that  takes 
place  in  or  on  a  glacier  ;  for  I  have  myself  seen  on  the 
Glacier  of  Theodule  the  remains  of  the  syndic  of  Val 
Tournache  scattered  over  a  space  of  several  acres.” 

Whatever  the  force  may  be  which  causes  the  descent 
of  glaciers,  it  must  be  chiefly  expended  in  this  constant 
displacement  of  the  particles  of  the  ice  over  one  another 
and  alongside  one  another,  of  which  the  veined  structure 
affords  the  evidence,  and  to  which  is  opposed  everywhere 
that  force  of  resistance  which  is  called  shearing  force.  By 
the  property  of  ice  called  regelation,  when  any  surface  of 
ice  so  sheared  is  brought  into  contact  with  another 
similar  surface,  it  unites  with  it,  so  as  to  form  of  the  two 
one  continuous  mass.  This  may  be  shown  by  experi¬ 
ment.  If  a  cylinder  of  ice  be  placed  in  an  apparatus 
suitable  for  the  purpose  and  slowly  sheared  partly  across, 
the  new  surfaces  continually  being  brought  in  contact  with 
one  another  in  the  aCt  of  shearing  will  not  present  the 
slightest  appearance  of  separation,  the  ice  being  there  as 
continuous  as  elsewhere,  its  molecules  entering  into 
precisely  the  same  relations  to  one  another  in  their  new 
positions  as  they  did  in  the  positions  out  of  which  they 
have  been  sheared.  Thus  a  slow  displacement  of  shearing, 
by  which  different  similar  surfaces  of  ice  in  a  glacier  were 
continually  being  brought  into  presence  and  contacff  with 
one  another,  would  exhibit  all  the  phenomena  of  the 
motion  of  glacier  ice. 

The  late  Principal  Forbes  calculated  that  in  the  Aar 
glacier  the  shearing  displacement  amounts  to  i3-i4thsof 
the  whole  displacement  of  the  glacier.  The  sliding  dis¬ 
placement  of  the  whole  glacier  bodily  on  its  bed  is,  in 
comparison  with  it,  unimportant  as  it  regards  the  expendi¬ 
ture  of  force  requisite  to  bring  it  about.  The  differential 
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motion  is  the  great  and  characteristic  phenomenon  of  the 
descent  of  glaciers;  but  it  is  that,  in  assigning  an 
adequate  cause  for  which,  existing  glacier  theories  seem 
to  me  most  conspicuously  to  have  failed. 

The  Swiss  philosopher  De  Saussure  was  the  first  to 
study  the  descent  of  glaciers  with  care,  and  wrote  on  it 
about  sixty  years  ago.  He  held  that  glaciers  slip  down 
the  slopes  on  which  they  rest  by  their  weight,  just  as 
other  bodies  slip  down  inclined  planes.  This  explana¬ 
tion  is  simple,  and  was  generally  accepted  as  long  as  it 
was  thought  that  glaciers  slipped  down  bodily  like  blocks 
of  stone  would,  with  an  equal  motion  of  all  their  particles  ; 
but  when  the  internal  motion  of  their  particles  upon  one 
another,  like  that  of  running  water,  came  to  be  discovered, 
and  when  it  was  found  that  the  high-pitched  tributary 
glaciers  moved  slower  than  the  low-pitched  principal 
ones,  this  theory  was  brought  into  doubt,  for  it  was  in 
diredt  contradition  to  these  fads. 

M.  Rendu,  the  Bishop  of  Annecy,  considered  the  descent 
of  a  glacier  to  be  so  like  that  of  a  fluid  that  it  was  im¬ 
possible  to  explain  it  otherwise  than  by  supposing  ice 
adually  to  he  a  fluid  and  not  the  solid  thing  it  seems  to 
be.  He  was  the  founder  of  the  celebrated  viscous  theory 
of  the  descent  of  glaciers,  advocated  with  such  remarkable 
energy,  industry,  and  ability  by  the  late  Principal  James 
Forbes,  whose  various  works  on  glaciers  have  exhausted 
the  whole  field  of  observation  and  supply  most  of  the  fads 
on  which  the  true  solution  of  the  problem,  whenever  it  is 
arrived  at,  must  be  founded.  When,  however,  at  another 
stage  of  the  inquiry,  it  came  to  be  discovered  by  Faraday 
and  Tyndall  that  ice,  when  broken  up,  was  capable  of 
being  united  again  by  sufficient  pressure,  so  as  to  become 
as  perfedly  solid  and  homogeneous  as  it  was  before,  it 
became  evident  that  supposing  a  sufficient  pressure  to  be 
exerted  on  the  glacier,  in  the  diredion  of  its  descent,  to 
crush  its  substance  through  the  contradions  and  gorges  of 
its  channel,  and  over  the  irregularities  in  its  bed,  it  would 
reform  itself  and  solidify,  and  become  a  compad  mass 
again  as  it  was  before,  when  it  had  passed  these  obstruc¬ 
tions.  This  is  the  regelation  theory. 

At  this  stage  the  question  had  assumed  this  new  form — 
“  If  ice  be  a  viscous  fluid,  according  to  the  viscous  theory, 
is  it  fluid  enough  to  descend  by  its  own  weight;  or,  if  it 
be  a  solid,  according  to  the  regelation  theory,  is  it  little 
enough  solid  so  to  descend  ?  ” 

If,  instead  of  ice,  a  glacier  were  of  water,  it  would 
obviously  descend  by  its  weight.  The  same  would  be 
true  if  it  were  of  oil,  or  soft  mud,  or  quicksilver,  or 
probably  of  pitch  ;  but  if  it  were  of  iron,  or  of  copper,  or 
of  lead,  it  would  not  descend  by  its  weight  only,  unless, 
indeed,  these  metals  were  in  a  state  of  fusion.  A  quick¬ 
silver  glacier  would  descend  by  its  weight  only  because 
it  shears  easily;  a  cast-iron  one  would  not,  because  it 
shears  with  difficulty.  There  must,  therefore,  exist  a 
relation  between  the  shearing  force  and  the  weight  of  a 
given  volumeofa  glacier,  so  that  it  may  just  descend  by  its 
weight  only.  Now,  it  is  possible  to  investigate  mathe¬ 
matically  what  that  relation  is. 

I  have  made  that  investigation.*  I  have  founded  it  on 
this  well-known  law  of  mechanical  philosophy,  that 
“  The  aggregate  work  of  the  forces  which  produce  the 
displacement  of  a  body  or  a  system  of  bodies  (however 
related)  must,  at  least,  equal  the  aggregate  work  of  the 
resistances  which  oppose  that  displacement.” 

The  resistances  opposed  to  the  displacement  of  a  glacier 
are — 1.  Those  which  oppose  themselves  to  the  shearing 
of  one  surface  of  ice  over  another,  which  is  continually 
taking  place  throughout  the  whole  mass  by  reason  of  the 
differential  motion.  2.  The  fridtion  of  the  superimposed 
laminae  of  ice  upon  one  another,  which  is  greater  in  the 
lower  than  the  upper.  3.  Abrasion  of  the  ice  on  the 
bottom  and  sides  of  the  channel  of  the  glacier.  If  it 
descends  by  its  weight  only,  then  the  work  of  its  weight 
in  its  descent  through  any  distance  must  at  least  equal 
the  sum  of  the  works  of  all  these  resistances.  It  is,  of 


course,  impossible  to  represent  thisrelation  mathematically 
in  respedt  to  an  adtual  glacier  having  a  variable  direction 
and  an  irregular  channel  and  slope  ;  but  in  respedt  to  an 
imaginary  one  having  a  constant  diredtion  and  a  uniform 
channel  and  slope,  it  is  possible.  I  have  made  that  cal¬ 
culation,  and  it  results  from  it  that  the  unit  of  shear  in 
ice  (that  is,  the  force  necessary  to  make  one  square  inch 
of  ice  shear  over  another  square  inch)  must  not  be  more 
than  lb.  that  a  glacier  may  descend  by  its  weight  only. 
If  the  unit  of  shear  in  ice  be  more  than  that,  then  the 
glacier  cannot  descend  by  its  weight  only  on  a  slope  like 
that  of  the  Mer  de  Glace.  But  it  is  a  great  deal  more 
than  that.  It  requires  from  60  lbs.  to  120  lbs.  to  shear 
one  square  inch  of  ice  over  another  square  inch.  The  ice 
of  the  Mer  de  Glace  cannot,  therefore,  descend  by  its 
weight  only ;  it  does  not  shear  easily  enough.  It 
must  be  ice  of  about  the  consistency  of  soft  putty  to 
descend  by  its  weight  only,  for  that  substance  shears  with 
a  pressure  of  from  i£lbs.  to  3  lbs.  per  square  inch. 

Ice,  therefore,  if  it  be  fluid,  is  not  fluid  enough ,  and  if 
it  be  solid,  it  is  too  solid  to  descend  by  its  weight  only. 
There  must  be  some  other  force  to  help  it  down  besides 
its  weight— certainly  forty-five  times  greater,  and  possibly 
ninety  times.  The  imaginary  case,  to  which  alone  these 
calculations  apply,  differs,  indeed,  from  the  adtual  case  of 
a  glacier  in  this  respedt,  that  it  is  straight  and  uniform. 
But  if  its  weight  be  insufficient  to  bring  a  glacier  down  a 
straight  and  uniform  channel,  much  more  will  it  be  so  to 
bring  it  down  a  crooked  and  variable  one.  This  result  is 
diredtly  opposed  to  the  viscous  theory  and  to  that  known 
as  the  theory  of  regelation,  both  of  which  attribute  the 
descent  of  glaciers  to  their  weight  as  the  only  cause.  It 
reveals  the  existence  of  some  other  force.  What  is  it  ? 

(To  be  continued.) 


ANALYSIS  OF  THE  KHETTREE  METEORITE, 

WITH  AN 

ACCOUNT  OF  ITS  FALL. 

By  D.  WALDIE,  F.C.S. 


The  meteoric  stone,  of  which  the  analysis  is  given  in  the 
following  pages,  fell  near  Khettree,  Rajputana;  and  the 
sample  was  supplied  to  me  by  Mr.  W.  Stotesbury,  of  the 
Topographical  Survey,  who  at  the  same  time  communi¬ 
cated  an  interesting  account  of  the  circumstances  of  the 
fall,  of  which  he  was  to  some  extent  personally  cognisant. 
The  account  I  shall  give  in  his  own  words,  from  his  letter 
to  me. 

“Whilst  employed  in  making  a  topographical  survey  of 
a  portion  of  Shekawattie,  in  Rajputana,  in  February,  1867 
(I  forget  the  exadt  date),*  I  was  out  at  work  one  morning 
at  about  9  o’clock.  I  was  suddenly  startled  by  a  loud 
report,  resembling  that  of  a  cannon,  at  Khettree,  the 
seat  of  a  petty  prince,  about  11  miles  distant  to  the  south 
of  the  place  where  I  was  then  working.  The  first  report 
was  followed  by  two  more,  louder  than  the  first,  but  a 
little  to  the  east  of  the  place  where  I  imagined  I  heard 
the  first  report ;  these  three  were  succeeded  by  a  regular 
roll,  resembling  musketry  heard  at  a  short  distance.  The 
day  being  a  beautiful  bright  one,  and  no  clouds  to  be 
seen  anywhere,  and  also  seeing  no  stones  falling,  I  did 
not  know  what  to  make  of  this  (to  me)  strange  atmo¬ 
spheric  phenomenon.  I  immediately  communicated  the 
above  fadts  to  the  Editor  of  the  Delhi  Gazette ,  asking  to 
know  what  these  strange  reports  in  the  air  meant,  and 
the  cause  thereof.  The  day  after  I  had  posted  the  letter, 

I  was  informed  by  some  villagers  that,  the  day  before, 
they  heard  the  reports,  and  that  a  shower  of  aerolites  had 
fallen,  and  that  the  stones  had  been  seen  by  them.  Mr. 
Robert  Todd,  a  friend  of  mine,  and  in  the  same  survey- 

*  Mr.  Stotesbury  has  since  found,  from  an  entry  in  one  of  his  books, 
that  the  date  was  January  19th,  1867. 


*  Phil.  Mag.,  May,  1869. 
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party  as  myself,  seeing  my  query  in  the  Delhi  Gazette 
regarding  these  reports,  wrote  to  the  Editor  of  the  above 
paper,  informing  him  that  they  were  caused  by  a  fall  of 
aerolites  :  he  was  at  that  time  working  about  10  miles  to 
the  east  of  me,  and  describes  the  reports,  &c.,  the  same 
as  I  have  mentioned  already.  The  showers  of  stones,  as 
I  learned  afterwards  from  the  villagers,  amounted  to  about 
forty,  which  fell  chiefly  near  a  village  called  Saonlod, 

3  miles  to  the  north  of  Khettree,  in  Shekawattie,  Raj- 
putana  (lat. ,  28°  9'  45"  N.;  long.,  750  51'  20”  E. ;  and 
about  go  miles  S.-W.  of  Goorgaon,  near  Delhi). 

“The  natives,  not  knowing  what  to  make  of  these 
stones,  and  being  just  as  superstitious  as,  if  not  more  than, 
all  natives  of  India,  put  it  down  the  vengeance  of  some 
offended  deity  :  they  therefore  set  about  gathering  all  the 
stones  that  they  could  find ;  these  they  afterwards 
pounded  down  to  powder,  and  scattered  this  to  the  breeze, 
&c.,  so  as  not  to  let  the  vengeance  of  the  offended  god 
redound  on  them.  No  sooner  did  I  hear  of  the  fall  of  the 
stones,  and  ascertained  the  exa<5t  locality,  than  I  sent  all  the 
Sowars  attached  to  my  camp  to  scour  the  country  round 
about  the  place,  with  the  intention  of  procuring  as  many 
of  the  stones  as  possible.  I  was  very  nearly  too  late;  as, 
between  them  all,  they  only  managed  to  get  the  piece  I 
sent  down  to  you,  and  that  by  a  promise  of  a  large 
reward.  I  cannot  fully  describe  to  you  the  fear  of  the 
inhabitants  of  the  villages  adjacent  to  where  the  stones 
fell,  and  their  amusing  and  queer  descriptions  as  to  their 
ideas  of  the  cause  and  nature  of  the  aerolites. 

“  I  am  sorry  I  had  not  an  opportunity  of  viewing  one 
of  the  stones  before  they  had  been  broken  by  the  foolish 
villagers,  as  I  should  have  then  been  able  to  give  you  the 
real  size,  &c.,  of  them;  but,  from  descriptions  given  me 
by  the  more  respectable  class  of  natives,  I  should  say  the 
stones  were  about  the  size  of  a  24-pounder  shot,  quite 
round,  with  a  blackish  appearance  on  the  outside,  and 
impregnated  with  a  sulphurous  smell.  They  fell  with 
such  velocity  that  they  sank  2  or  3  feet  into  the  ground,  a 
sandy  soil.  The  men  who  gave  me  these  descriptions  I 
summoned  and  questioned  them  myself.  Of  course,  as  is 
natural  with  natives,  I  received  all  sorts  of  communica¬ 
tions  regarding  the  fall  of  the  stones  ;  but  they  are 
only  as  foolish  as  they  are  untruthful,  so  it  is  no  use  my 
giving  them  you.  The  descriptions  I  have  now  given  you 
may  be  relied  on,  as  they  are  collected,  by  myself,  from 
personal  interviews  with  the  more  informed  and  respect¬ 
able  class  of  natives,  such  as  Mahajans,  Pataels,  and 
the  Raj  officials;  and  I  only  kept  those  descriptions 
that  tallied  with  others  I  had  previously  received  from 
others.” 

The  stone  is  partly  of  a  light  bluish  grey  colour,  partly 
of  a  much  darker  grey;  in  some  places  the  two  portions 
lying  in  contaCt  like  two  strata,  in  others  nodules  of  the  one 
imbedded  in  the  other.  The  broken  surface  is  studded 
over  with  metallic  particles,  many  of  them  having  a 
bright  metallic  lustre  ;  and  there  are  also  observable,  by 
aid  of  a  lens,  spots  of  a  yellowish  or  brown  colour,  from 
oxidation  of  the  iron,  and  granules  of  a  greenish-yellow 
colour  and  translucent  appearance,  probably  olivine. 
Spherules  of  earthy  matter  are  also  visible,  and  round 
cavities  in  which  others  have  been  imbedded.  When 
coarsely  powdered,  the  spherules  are  more  visible ;  and, 
when  more  finely  powdered  and  examined  under  water 
with  the  lens,  the  lighter  portion  of  the  stone  exhibits  a 
considerable  quantity  of  a  nearly  white  crystalline  matter, 
the  particles  of  which  are  tolerably  uniform  in  size,  mixed 
with  small  angular  fragments  of  black,  brownish,  opaque, 
and  greenish-yellow,  translucent  minerals,  and  irregularly- 
shaped  but  rounded  particles  of  iron.  The  dark  grey 
portion  exhibits  the  same  appearances,  but  with  a  much 
larger  proportion  of  dark-coloured,  earthy  minerals.  The 
particles  of  the  iron,  having  resisted  trituration,  now  appear 
much  larger  than  the  others.  After  the  metallic  matter 
has  been  removed  by  acid,  the  remainder  seems  to  consist 
of  the  white,  fine,  crystalline  matter  observed  in  the 
original  light  grey  portion  of  the  stone,  mixed  with  a  few 


black  particles.  The  stone  is  not  very  hard,  and,  but  for 
the  particles  of  iron,  is  not  difficult  to  powder. 

It  is  covered  with  a  dark  grey,  nearly  black  crust, 
cellular  on  the  surface,  and  corrugated  somewhat  longi¬ 
tudinally,  and  of  about  one-third  of  a  millimetre  thick. 

Many  of  the  older  analyses  of  meteorites  are  very  im¬ 
perfect,  being  very  defective  even  in  the  detection  and 
estimation  of  the  chemical  constituents.  Of  late,  the 
chemical  examination  has  been  much  more  complete,  and 
improvements  have  been  made  in  their  proximate  analysis, 
obviously  a  matter  of  the  greatest  interest.  The  most 
recent  of  these  investigations  have  been  the  very  valuable 
ones  by  Daubree  and  Meunier,  of  the  Museum  of  Paris, 
chiefly  on  meteoric  iron,  for  the  separation  of  the  un¬ 
combined  metal  from  the  sulphides  and  phosphides  and 
other  constituents.  As  my  attention  had  not  been  pre¬ 
viously  directed  towards  the  analyses  of  meteorites,  I  did 
not  notice  their  papers  so  early  as  would  have  been  de¬ 
sirable,  and  lost  time  and  labour  in  the  first  processes 
employed.  The  separation  of  the  earthy  minerals  is  still 
very  imperfedt,  and  there  are  no  very  obvious  means 
available  for  this  purpose. 

The  general  plan  of  analysis  followed  was  to  adt  upon 
the  powdered  stone  first  by  acid  solvents,  and  afterwards 
to  extradt  the  silica  set  free  from  combination  by  boiling 
with  solution  of  carbonate  of  soda.  The  matter  resisting 
the  adtion  of  these  agents  was  attacked  in  the  usual  way, 
by  fusion  with  alkaline  carbonate,  or  with  baryta.  The 
boiling  with  carbonate  of  soda  was  troublesome :  the 
solution  could  not  be  filtered  perfectly  clear;  it  always 
carried  with  it  a  small  portion  of  undecomposed  mineral 
in  a  fine  state  of  division. 

The  constituents  were  those  generally  found  in  meteoric 
stones  of  similar  appearance.  The  part  soluble  in  acids 
consisted  chiefly  of  silicate  of  magnesia  and  iron,  with 
interspersed  particles  of  nickel,  iron,  and  sulphide  of  iron. 
The  part  insoluble  in  acids  was  also  chiefly  silicate  of 
magnesia  and  iron,  but  with  a  much  larger  proportion  of 
silica. 

The  analysis  of  several  different  portions  showed  a 
certain  variety  of  composition.  Thus  the  insoluble 
matter  varied  from  39-5  to  42-6  per  cent  of  the  whole.  In 
the  soluble  portion,  the  total  amount  of  iron  varied  from 
24^  to  27^7  per  cent  in  all  states.  As  the  particles  of 
iron  differ  very  considerably  in  size,  it  follows  that,  as 
the  proportional  quantity  of  these  varies,  so  must  that  of 
the  other  constituents. 

But  treatment  with  acids  did  not  show  the  amount  of 
iron  in  the  free  state,  as  distinguished  from  that  in  com¬ 
bination  ;  iodine  answered  better,  but  adted  partially  on 
the  sulphide  of  iron,  as  well  as  on  the  uncombined  metal. 
Recourse  was  had  to  the  solvent  lately  proposed  by 
Meunier — solution  of  bichloride  of  mercury,  which  dis¬ 
solves  the  uncombined  metal  only  :  the  mercurous  chloride 
produced  was  removed  by  a  current  of  chlorine,  according 
to  his  plan,  and  metallic  mercury  by  heat ;  the  remaining 
mineral  was  then  treated  by  hydrochloric  acid,  preferably 
with  addition  of  some  nitric  acid.  From  the  amount  of 
iron  found  in  this  acid  solution,  a  proportion  was  deducted 
as  combined  with  the  sulphur  and  phosphorus;  the  re¬ 
mainder  was  calculated  as  oxide.  The  sulphide  of  iron 
was  taken  as  Fe7S8,  troilite,  as  contended  for  by  Meunier. 
The  whole  of  the  nickel  is  supposed  to  be  in  the  state 
of  alloy  with  iron,  though  probably  part  exists  as  sul¬ 
phide. 

An  attempt  was  made  to  separate  the  light-coloured 
portion  of  the  stone  from  the  dark,  so  as  to  compare  their 
composition  in  the  principal  points.  The  light-coloured 
portion  was  got  free  from  the  dark,  but  the  dark  remained 
still  mixed  with  a  considerable  portion  of  the  light- 
coloured.  The  differences  observed  will  be  pointed  out 
after  the  results  of  the  general  analysis  have  been 
given. 

A  little  phosphorus  was  found,  and  is  supposed  to  exist 
in  combination  with  iron,  1  equiv.  to  3  equivs.  iron, — 
Schreibersite. 
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The  results  of  analysis  are  as  follows: — 


Dried  at  2X2°  F. 

Iron  . .  16-98  91*54 

Nickel  .  1-26  679 

Cobalt  .  o'2 1  1*15 

Chromium  . .  0*10  0*52 


Nickel  iron .  .  18-55  ioo-oo 


Iron .  2-69  51-54 

Sulphur  .  176  3371 

Iron .  0-65  12-46 

Phosphorus  .  0-12  2-29 


Troilite  and  Schreibersite  . .  . .  -  5-22  ioo-oo 


Magnesia .  1376  39-11 

Lime .  . .  .  o-68  1-93 

Soda .  o-og  *  0-26 

Protoxide  of  iron .  7-51  21-35 

Alumina .  0*41  1-17 

Silica .  1073  30-50 

Loss  (removed  by  carbonate  of  soda 

with  the  silica)  .  2-00  5-68 


Earthy  matter  soluble  in  acids. .  -  35-18  ioo-oo 


Magnesia .  10-04  23-70 

Lime .  i-6q  4-00 

Soda  (with  trace  of  potash)  ..  ..  0-78  1-84 

Protoxide  of  iron .  3-65  8-62 

Oxide  of  chromium .  0-40  o-g5 

Alumina  . .  .  ..  1-36  3-22 

Silica .  24-44  57*67 


Earthy  matter  insoluble  in  acids  -  42-36  ioo-oo 


101-31 


The  earthy  matter  insoluble  in  acid  is  augitic  in  cha¬ 
racter,  and  closely  resembles,  in  composition,  the  minerals 
tremolyte  and  aCtynolyte,  except  that  above  two-thirds  of 
the  lime  in  those  minerals  is  replaced  in  this  by  protoxide 
of  iron.  It  also  contains  chrome-iron  to  the  extent  of 
1-39  per  cent,  or  0-59  per  cent  of  the  entire  stone. 

The  earthy  matter  soluble  in  acids  is  somewhat  similar 
in  composition  to  chrysolite  or  peridote,  but  contains  a 
larger  proportion  of  magnesia  and  iron.  There  is  probably 
a  much  greater  mixture  of  different  minerals  than  in  the 
case  of  the  insoluble  portion. 

There  is  a  little  chromium  soluble  in  acid,  and  also 
soluble  in  iodine,  at  least  partially.  I  have  supposed  it 
to  be  a  constituent  of  the  nickel  iron  alloy. 

Several  portions  which  had  been  treated  with  acids  (in 
which,  consequently,  uncombined  iron  could  not  be  esti¬ 
mated)  contained,  in  the  soluble  portion,  more  silica  than 
is  given  in  the  above  analysis  (about  2  per  cent  more). 
The  proportion  of  matter  insoluble  in  acid,  in  these  cases, 
was  about  39-5  per  cent  of  the  whole  stone. 

Attention  was  directed,  as  already  stated,  to  the 
differently-coloured  portions  of  the  stone.  Analysis  gave 
the  following  results  : — 


Light-coloured. 

Specific  gravity  in  small  pieces  3*743  . . 
,,  again  wetted. .  3-763  .. 

,,  in  powder  . .  3-818  . . 


Dark-coloured 

chiefly. 

.  .  3-612 
••  3704 
••  3729 


Constituents  Soluble  in  Acids. 


Uncombined  iron 
Sulphur  . . 
Magnesia  . . 
Protoxide  of  iron 

Cobalt 


Light-coloured. 

..  17-77  •• 

..  175  .. 

..  13-65  .. 

.  .  6-67 

all,  or 

* '  (nearly  all. 


Dark-coloured 

chiefly. 

.  .  16-20 

..  I77 

.  .  13*88 

.  .  7-76 

f  none,  or 
(nearly  none. 


The  portion  insoluble  in  acids  differed  little  in  the  two 
kinds.  It  will  be  observed  that  the  principal  difference  is 
in  the  relative  proportion  of  uncombined  and  oxidised 
iron,  the  dark  portion  containing  most  oxide  of  iron,  the 
light  part  containing  most  uncombined  iron,  and  all,  or 
almost  all,  the  cobalt.  The  higher  specific  gravity  of  the 
light-coloured  portion  accords  with  the  greater  quantity 
of  metallic  iron  it  contains.  The  state  of  oxidation  of 
the  iron  was  not  experimentally  determined,  but  was 
assumed  to  be  that  of  protoxide,  in  accordance  with  the 
analyses  given  of  similar  terrestrial  minerals.  The  cause 
of  difference  between  the  loss  of  weight  sustained  by 
boiling  the  mineral  after  the  action  of  acids  and  the 
weight  of  the  silica  obtained  appears  to  depend  upon 
small  quantities  of  other  constituents,  removed  by  the 
carbonate  of  soda  in  solution  or  in  very  fine  states  of 
suspension.  In  one  experiment,  made  with  great  care, 
the  difference  of  weight  was  nearly  accounted  for  in  this 
way  in  alumina  and  oxide  of  iron,  lime,  and  magnesia. 
In  this  case,  the  loss  of  weight  by  carbonate  of  soda  was 
12-015  grs. ;  the  silica  obtained  11-563  grs.,  loss  only 
0-452  gr.  Of  the  above  constituents,  there  was  obtained 
°‘3I5  gr*>  leaving  only  unaccounted  for  0-137  gr.  from 
100  grs.  of  the  stone. 

I  have  compared  its  composition  with  that  of  other 
stones,  as  given  in  Buchner’s  “Treatise  on  Meteorites,” 
Leipzig,  1863,  and  find  it  bears  a  pretty  close  resemblance 
to  that  of  “  Blansko,”  (Brunner  Kreis,  Maehren),  Novem¬ 
ber,  1833,  and  that  of  “  Insel  Oesel,”  in  Russia,  April, 
1855,  and  a  still  closer  one  to  that  of  “  Klein-vvenden,” 
by  Nordhausen,  Prussia,  of  September,  1843. 


ON  TWO  PECULIAR  PRODUCTS  IN  THE 
NICKEL  MANUFACTURE. 

By  JOSEPH  WHARTON. 

I. 

Seven  years  ago,  when  I  was  about  to  commence  ope¬ 
rations  at  Gap  Nickel  mine  and  furnace,  I  noticed  among 
the  fragments  left  by  my  predecessors  a  piece  of  nickel 
matt  which  contained  occasional  plates  apparently  of  a 
metallic  substance,  tough,  pliable,  and  elastic, ;  these 
plates  were  about  as  thick  as  fine  writing  paper,  from 
W  inch  to  4  inch  wide,  and  about  twice  as  long.  No 
chemical  examination  of  them  was  made  except  a  slight 
qualitative  examination  showing  the  presence  of  nickel, 
iron,  and  copper. 

Having  on  several  occasions  subsequently  noticed  some 
tendency  to  a  similar  appearance  in  the  matt,  I  gave 
directions  that,  when  it  should  next  be  observed,  a  close 
examination  should  be  made,  after  the  extinction  of  the 
furnace  producing  the  peculiar  matt,  of  the  solid  mass 
which  always  remains  in  the  bottom  of  the  furnace.* 

This  solid  mass  consists  in  part  of  lumps  of  ore,  flux, 
and  fuel  of  the  first  charge,  which  reached  the  hearth  im¬ 
perfectly  melted  or  consumed  and  so  remained,  and  in 
part  of  accretions  from  the  thoroughly  fused  matt  which, 
as  the  furnace  worked,  formed  a  pool  over  and  enclosing 
those  lumps. 

The  cavities  of  such  a  mass  seemed  to  me  favourable 
for  the  production  of  crystals  when  a  tendency  to  crystal¬ 
lise  existed. 

Last  midsummer  very  interesting  groups  of  crystals 
were,  in  faCt,  found  upon  breaking  up  one  of  these  masses 
to  fit  it  for  re-melting;  they  were  so  small,  however,  that, 
except  for  search  being  made  in  consequence  of  the  matt 
of  that  furnace  having  exhibited  the  plates  above  named, 
the  crystals  would  probably  not  have  attracted  attention. 

*  It  should  be  explained  that  the  furnaces  in  question  are  small 
upright  blastfurnaces,  in  which  the  ores  of  Gap  Mine  (Nickeliferou* 
Pyrrhotite  with  2  per  cent  Ni  and  Co),  previously  roasted,  are  smelted 
for  the  first  time,  the  produdt  being  a  matt  containing  about  12  per 
cent  Ni  and  Co,  with  about  4  per  cent  Cu. 
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Some  of  these  crystals  are  cubical,  with  a  bright  metallic 
lustre,  the  groups  closely  resembling  miniature  geodes  of 
galena  ;  others  are  minute  octahedrons,  arranged  in  spi- 
culas,  and  in  dendritic  or  plumy  forms,  resembling  the 
fern-like  aggregations  of  zinc  crystals  which  I  sometimes 
found  in  the  prolongs  of  my  spelter  furnaces  at  Bethlehem, 
Pa. 

These  crystals  are  very  tough,  and  are  highly  mag¬ 
netic.  A  spicula  of  the  octahedrons  can  be  bent  many 
times  without  breaking,  and  one  which  was  floated  upon 
water,  after  being  lifted  a  few  times  by  a  magnet,  pointed 
steadfastly  to  the  north,  and  showed  attraction  and  re¬ 
pulsion  to  the  poles  of  a  magnet  just  as  a  steel  magnetic 
needle  would  under  like  circumstances. 

A  specimen  of  the  octahedral  crystals,  and  a  specimen 
of  the  granular  or  almost  crystalline  solid  matter  to  which 
they  were  attached,  were  submitted  for  analysis  to  the 
chemist  of  my  establishment  with  the  following  results : — 


Cu  . . 

Ni and  Co 
Fe  . . 


Crystals. 

^ - - K - -v 

1*85  0*466 

25*22  6*837 

64*10  36*622 


Granular. 

1 

1*74  0*438 

28*20  7*640 

62*50  35*861 


S 


8*90  43*925 


7*60  43*939 


100*07  1  :  4*93  100*04  1  :  578 

The  subordinate  column  in  each  case  shows  the  quantity 
of  S  which  would  be  requisite  to  form,  with  the  metals 
found,  the  compounds  Cu2S,Ni2  and  Co2S,FeS  ;  the  ratio, 
below  it,  is  that  of  the  S  found  to  that  thus  calculated. 

If  we  conceive  the  copper  to  exist  as  Cu2S,  we  then 
have  89*32  parts  Fe,  Ni,  and  Co  in  combination  with 
8*43  parts  S  :  taking  then  the  average  atomic  weight  of 
the  metals  according  to  the  proportions  found,  as  56*85, 
the  atomic  ratio  of  the  metals  to  that  of  the  sulphur  is 
as  31*4  to  5*27,  corresponding  very  closely  to  the  formula 
ReS. 

Should  the  copper  be  included  in  the  average,  we  get 
the  figures  R  32*00,  S  5*56,  indicating,  though  less  accu¬ 
rately,  the  same  formula. 


H. 

Desiring  last  year  to  make,  in  a  granulated  form,  an 
alloy  consisting  of  £  nickel,  \  copper,  I  caused  a  mixture 
of  the  oxides  of  those  metals  in  the  due  proportions  to  be 
heated  in  closed  crucibles  with  charcoal  in  a  blast  fur¬ 
nace  ;  by  this  means  reduction  and  fusion  resulted,  and 
the  fused  alloy  was  poured  into  water  at  a  high  white 
heat. 

Among  the  granulated  metal  were  found  large  numbers 
of  hollow  spheroids  varying  in  size  from  peas  to  large 
chestnuts,  many  of  them  imperfect  and  torn,  but  many  of 
them  tolerably  regular  in  shape,  one  side  being  usually 
bright  and  smooth,  while  the  other  was  ^rough  and 
pimpled. 

As,  upon  crushing  these  with  a  hammer,  the  anvil  was 
moistened,  I  examined  a  considerable  number  of  them, 
and  found  that  they  were  nearly  full  of  water,  so  that  the 
water  distinctly  rattled  within  them  when  shaken,  and 
showed  itself  in  quantity  when  the  larger  spheroids  were 
carefully  broken.  Fluid  metal,  poured  white-hot  into 
water,  had  formed  metallic  bulbs  filled  with  water. 

For  several  days  I  carried  some  of  these  bulbs  in  my 
pocket,  occasionally  rattling  the  water  in  them,  before 
.  the  manner  of  their  formation  occurred  to  me.  My  first 
idea — that  drops  of  metal  falling  upon  the  water  were 
flattened  by  the  blow,  and  that  the  edges  then  instantly 
clasped  together  and  became  welded,  enclosing  water 
within  their  grasp — was  obviously  untenable,  for  the  eye 
could  deted  no  seam  or  crevice,  and  besides,  how  could 
water  exist  as  a  liquid  shut  in  by  walls  of  this  refradory 
alloy  at  a  welding  heat  ?  Apple  dumplings  are  formed  in 
a  manner  somewhat  similar  to  that,  but  these  bulbs  were 
not  so  formed. 


The  true  solution  is  doubtless  this :  The  metal  when 
poured  was  in  a  state  of  ebullition,  was  giving  off  gas  ; 
not  probably  metallic  vapour,  but  perhaps  carbonic  oxide. 

The  separate  globules  into  which  the  thin  stream  divided 
upon  entering  the  water,  were  each  emitting  gas  when 
contad  with  the  water  produced  upon  their  surfaces  an 
impervious  film  of  solid  or  pasty  metal.  The  continued 
evolution  of  gas  in  the  fluid  interior  of  such  globules  could 
have  then  no  other  effed  than  to  distend  the  globule  into 
a  bulb,  whose  upper  side  might  well  be  pimpled  by  the 
effort  of  tiny  gas  bubbles  in  the  pasty  shell  to  escape 
upward,  while  similar  tiny  bubbles  working  upward  in  the 
crust  of  the  under  side  would  reach  the  interior  cavity, 
thus  leaving  the  lower  surface  smooth  and  bright. 

Multitudes  of  incipient  globules  were,  of  course,  torn  and 
distorted  by  reason  of  the  internal  gas  finding  a  vent,  and, 
of  course,  any  which  were  rent  must  necessarily  be  filled 
by  the  water  in  which  they  were  plunged.  Those,  how¬ 
ever,  in  which  the  eye  found  no  aperture  were  doubtless 
filled,  after  the  coldness  of  the  external  water  had  so  con- 
traded  the  heat-rarefied  gas  as  to  produce  an  approximate 
vacuum  within  the  bulb,  by  the  slow  imbibing  of  water 
through  minute  pores  to  supply  that  vacuum.  That  such 
pores  existed  was  shown  by  the  fad  of  the  bulbs  all,  in 
time,  losing  their  water  by  exposure  to  a  desiccating 
atmosphere. 

Not  all  the  pots  of  metal  produced,  when  poured,  such 
globules,  for  not  all  were  in  the  fit  state  of  ebullition. 

The  nature  of  the  disengaged  gas  might  perhaps  have 
been  determined,  if  a  sufficient  quantity  had  been  colleded 
by  breaking  the  globules  under  a  receiver,  but  this  was  not 
done. — Am.  Journ.  Sci.,  xlix.,  365. 

Philadelphia,  March,  1870. 


INVESTIGATION  OF  FLAME-TEMPERATURES, 

IN  THEIR  RELATIONS  TO 


COMPOSITION  AND  LUMINOSITY.* 
By  Profs.  B.  SILLIMAN  and  HENRY  WURTZ. 


I. 

Calorific  Powers  or  Effect  of  Gases. 

These  subjeds  lie,  in  our  belief,  at  the  very  basis  of  the 
true  theory  of  the  phenomena  of  luminiferous  gases,  and 
have  pradical  bearings  that  can  scarcely  be  overrated. 

In  fad,  our  studies  of  the  subjed  have  led  us  in  the 
diredion  of  the  general  conclusion  that,  all  other  con¬ 
ditions  being  equal,  the  temperature  in  a  given  flame  is 
the  main  fador  of  luminosity.  This,  however,  may  as  yet 
be  regarded  merely  as  an  hypothesis,  in  consequence  of 
the  imperfedion  of  our  present  means  of  adual  experi¬ 
mental  demonstration  of  the  temperatures  of  flames.  It 
is  an  hypothesis,  nevertheless,  which  is  in  general  ac¬ 
cordance  with  known  fads.  By  the  spedroscope,  for 
example,  which  can  recognise  only  luminous  rays,  we 
find  that  the  higher  the  temperature  the  greater  the 
number  of  these  luminous  rays.  The  recent  results  of 
Frankland  upon  the  development  of  luminosity  by  in¬ 
creased  pressure,  in  flames  which  are  non-luminous  under 
atmospheric  pressure,  are  in  accordance  with  this  view ; 
increase  of  temperature  necessarily  following  increase  of 
pressure. 

Very  vague  views  have  been  rife,  even  among  chemists, 
with  regard  to  the  temperatures  of  luminiferous  flames. 
Some  have  been  satisfied  with  believing  crude  hypotheses — 
such  as  that  the  heat-power  of  a  flame  is  always  propor¬ 
tional  to  the  density  of  the  gas  or  vapour  undergoing  com¬ 
bustion,  or  that  it  is  proportional  to  the  amount  of  oxygen 
consumed  by  a  given  volume  of  the  gas,  and  so  on.  This 
latter  hypothesis  has  been  one  of  very  common  accepta¬ 
tion.  A  view  which  is  even  now  entertained  by  some 

*  Read  to  the  American  Association  at  Salem.  Communicated  by 
the  Authors. 
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skilful  chemists  (than  which,  however,  nothing,  as  will  be 
shown  below,  could  be  more  fallacious)  is  that  those 
individual  gaseous  compounds  which  impart  the  highest 
luminosity,  under  ordinary  conditions,  are  also  the  most 
productive  of  heat. 

The  admirable  researches  of  the  great  gas-chemist, 
Bunsen,  of  Heidelberg,  placed  in  our  possession,  some 
years  ago,  the  means  of  computing,  at  least  with  approxi¬ 
mate  accuracy,  the  heat  of  flames  of  gases  of  known 
compositions.  Few,  however,  have  properly  and  success¬ 
fully  applied  Bunsen’s  method  in  practice.  We  consider 
it  quite  time  that  these  methods  should  be  introduced  to 
the  knowledge  of  gas-engineers,  in  forms  available  to 
them. 

Bunsen’s  formula  for  these  computations  are  based 
upon  the  aCtual  experimental  determinations  of  the  total 
amounts  of  heat  developed  by  the  combustion  of  different 
pure  combustible  gases  with  pure  oxygen  made  by  Favre 
and  Silbermann,  and  upon  Regnault’s  determinations 
of  the  specific  heats  of  gaseous  products  of  combus¬ 
tion. 

It  is  not  to  be  maintained  that  Favre  and  Silbermann’s 
numbers  are  strictly  correct,  but  they  are  doubtless  ap¬ 
proximate,  and  at  least  proportionately  correct  among 
themselves ;  at  any  rate,  they  are  the  best  data  we  have. 
Those  employed  here  are  included  in  the  following  table. 
They  are  usually  given  in  the  text-books  for  equal  weights 
of  the  gases  ;  but  we  have  reduced  them  to  the  standard 
of  equal  volumes  also,  as  more  suitable  to  our  present 
purpose.  This  reduction  is  made  simply  by  multiplying 
the  equivalents  for  weights  by  the  densities  as  given  in 
the  third  column. 


Carbonic  oxide 
Hydrogen 
Marsh  gas 
Olefiant  gas  . . 


Table  I. 


Total  caloric  equivalents 


Of  equal  Of  equal 

weights.  volume. 


Densities  on 
scale  of  hydro 
gen  =  1. 


34,462°  C.  ..  34,462°  C.  ..  1*0 

2,4030  ..  ••  33,6420  ,,  ..  14-0 

13,063°  ,,  ..  104,504°  ,,  ..  8-0 

11,858°  ,,  ..  166,012°  ,,  ..  14*0 


The  meaning  of  this  table  is  simply  that  equal  weights 
of  water  would  be  heated  by  the  several  gases  to  tempera¬ 
tures  proportional  to  the  numbers  in  the  first  column 
when  equal  weights  of  the  gases  are  burned,  and  propor¬ 
tional  to  those  in  the  second  column  when  equal  volumes 
are  burned. 

A  cursory  glance  at  the  figures  in  the  second  column  of 
this  table  might  seem  to  justify  the  notion  hitherto  enter¬ 
tained  by  many  of  the  comparatively-low  calorific  powers 
of  hydrogen  and  carbonic  oxide;  and  it  was  doubtless  as 
a  consequence  of  such  a  comparison  as  this  that  state¬ 
ments  have  been  put  forth  and  widely  accepted  among 
American  gas-engineers  to  the  effeCt  that  the  weight  of 
water  heated  from  the  freezing  to  the  boiling-point  by 
1  cubic  foot  of  the  four  main  components  of  illuminating- 
gas,  respectively,  is  as  follows  : — 


Hydrogen .  2*22  lbs.  water 

Carbonic  oxide . .  ..  2*16  ,, 

Marsh  gas .  6-17  ,, 

Olefiant  gas  . .  . .  1074  ,, 


flame,  it  becomes  easy  to  conceive,  what  is  actually  the 
faCt,  that,  within  certain  limits,  the  waste  of  heat  due  to 
this  cause  alone  counterbalances  altogether  the  advantage 
that  would  be  supposed  to  result  from  the  crowding  of 
combustible  matter  into  so  condensed  a  form  as  in  the 
illuminating  hydrocarbons.  An  inevitable  result  of  our 
investigations  of  this  matter  is  that  the  heating  powers  of 
the  flames  of  pure  hydrogen  and  pure  olefiant  gas,  even 
when  used  to  the  greatest  advantage,  to  heat  water  below 
its  boiling-point  are  almost  or  quite  identical. 

In  this  discussion  we  have  occasion  to  use  the  numbers 
representing  the  specific  heats  of  but  three  gases — the 
three,  namely,  which  remain  after  complete  combustion, 
steam ,  carbonic  acid ,  and  nitrogen  ;  as  we  must  assume 
that,  in  the  hottest  and  most  luminous  zone  or  shelf  of 
the  flame,  there  is  no  oxygen  in  excess  to  be  heated. 
These  three  numbers  are,  according  to  Regnault’s  latest 
determinations,  for  equal  weights  of — 


Steam . 0*4805 

Carbonic  acid . 0*2163 

Nitrogen  . 0*2438 

(Liquid  water  being .  i*oooo) 


This  means  that  the  amounts  of  heat  which  would  raise 
1  lb.  of  water  and  steam  to  the  same  degree  are  in  the 
ratio  of  0*4805  for  the  pound  of  steam,  and  1  for  the 
pound  of  water. 


Calculation  of  the  Calorific  Effect  of  Hydrogen  Burning 

in  Air. 

Let  us  take  first  the  simplest  case  possible,  that  of 
hydrogen  with  exactly  the  right  admixture  of  pure  oxygen 
to  burn  it,  which,  by  Table  1,  develops  a  total  heat  of 
34462°  C.,  that  is,  would  heat  a  certain  weight  of  liquid 
water  to  this  temperature.  In  order  to  find  the  adtual 
amount  of  heat  contained  in  the  produces  of  combustion, 
we  must  first  take  into  account  the  faeff  that  1  lb.  of 
hydrogen  burns  to  nine  pounds  of  steam,  and  then  obtain 
the  ratio  between  the  above  number,  34462,  and  the 
amount  of  heat  necessary  to  heat  nine  times  the  weight 
of  steam,  that  is,  nine  times  the  specific  heat  of  steam. 
Calling  the  total  residual  heat  in  the  produced  steam  x, 
we  have  the  simple  proportion — 

9  x  (sp.  heat  of  steam  =  0*4805)  :  34462  :  :  (sp.  heat  of  water  =  1)  ;  x\ 

Or — 

*  =  =  7969°  C.*  =  14376°  F. ; 

4  3245 


a  number  which,  we  may  add,  represents  the  maximum  of 
heat  capable  of  being  imparted  to  liquid  water  by  the 
flame  of  Hare’s  oxyhydrogen  blowpipe. 

Still,  we  have  by  no  means  here  the  adtual  temperature 
of  the  free  or  open  flame  of  Hare’s  blowpipe,  which  is 
generally  lower  than  this  figure,  as  we  have  not  yet  taken 
into  account  the  “latent  heat,”  or  heat  of  vapourisation,  of 
the  g  lbs.  of  steam  formed.  The  centigrade  temperature 
necessary  to  convert  1  lb.  of  water  into  steam  being  537% 
to  get  the  actual  temperature  of  the  oxhydrogen  flame  we 
must  modify  the  above  equation,  so  that — 


3 4462°  -  (9  x  537°) 
4'3245 


6851°  C.  =  12364°  F. ; 


The  figures  here  being  obviously  about  in  the  same 
ratio  as  those  in  the  second  column  of  Table  1.  Several 
most  grave  errors,  however,  are  here  involved.  To  get  at 
the  true  relative  calorific  effects  of  the  above  gases,  when 
burned  in  the  open  air,  in  heating  water  below  its  boiling- 
point,  dedutffions  must  be  made,  not  only  for  the  specific 
heats  of  the  products  of  combustion  of  the  gas,  but  also 
(more  important  still)  for  the  specific  heat  of  the  nitrogen 
of  the  air  required  to  burn  the  gas.  In  faeff,  when  we 
consider  that,  for  each  volume  of  oxygen  required  to 
burn  a  given  volume  of  a  gas,  about  four  volumes  of 
nitrogen  must  be  heated  up  to  the  temperature  of  the 


which  is  the  temperature  actually  possible  in  the  flame  of 
the  compound  blowpipe,  were  the  combustion  instantaneous 
and  complete. 

When  hydrogen  gas  burns  in  air ,  however,  as  has  been 
before  stated,  another  deduction  of  enormous  amount  must 


*  Bunsen,  in  his  “  Gasometry  ”  (English  edition  of  1857,  p.242), 
gives  this  number  as  8061°  C.,  the  difference  being  due  to  the  use  by 
him  of  a  different  number  for  the  specific  heat  of  steam,  namely, 
0*475,  apparently  an  earlier  determination  of  Regnault.  Bunsen 
makes  here  the  singular  oversight  of  regarding  this  figure  as  the  tem¬ 
perature  when  “the  gases  can  freely  expand,  as  is  the  case  in  an  open 
flame,”  overlooking  the  corredtion  necessary  in  this  case  for  the  latent 
heat  of  steam  of  combustion ,  as  is  explained  in  the  text  above. 
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be  made  from  the  above  figures,  due  to  the  heat  required 
to  expand  the  nitrogen.  This  is  obtained  simply  by  adding 
to  the  divisor,  as  above,  the  weight  of  the  nitrogen  of  the 
air  employed,  multiplied  by  its  specific  heat.  The  weight 
of  the  nitrogen  in  air  =  3*318  times  the  oxygen;  so  that 
the  latter  of  the  above  equations  becomes — 


34462°  -  (9  X  537°) 
4*3245  +  (8  X  3*318  x  0*2438) 


2744*5°  C.  =  4972°  F. 


[We  have  here  a  full  explanation  of  the  extraordinary 
rate  of  degradation  of  illuminating-gas  by  admixture  of 
air,  which  we  have  discussed  elsewhere.  The  nitrogen  of 
such  air  is  not  merely  a  dilutent,  or  even  a  mere  dedu&ive, 
quantity ;  its  specific  heat  is  an  adtual  divisory  fun&ion 
in  diminishing  the  flame-temperature.] 

This,  then,  is  the  adtual  temperature  to  which  the  flame 
of  hydrogen  gas  burning  in  the  atmosphere  might  attain 
to,  supposing  complete  and  instantaneous  combustion. 
If  it  is  desired  to  obtain,  instead,  the  total  calorific 
effectiveness,  as  in  heating  water  below  its  boiling-point 
(in  which  case  the  latent  heat  of  the  steam  of  combustion 
becomes  also  available),  the  above  expression  is  changed 
by  simply  omitting  the  subtrahend  in  the  numerator — 


34462Q 

4*3245  +  6*4714 


=  3192°  C. 


5778°  F. 


Calculation  of  Calorific  Effect  of  Carbonic  Oxide  Burning 

in  Air. 


As  the  product  of  combustion  is  here  solely  carbonic 
acid,  no  latent  heat  of  steam  enters,  and  the  calorific 
effectiveness  is  the  same  under  all  circumstances  in  air. 
In  the  numerator,  we  substitute,  of  course,  the  calorific 
equivalent  of  1  volume  of  carbonic  oxide  from  Table  1 ; 
and,  in  the  denominator,  for  the  specific  heat  of  9  lbs.  of 
water,  that  of  22  lbs.  of  carbonic  acid,  being  the  weight 
of  the  latter  formed  by  the  combustion  and  combination 
of  14  lbs.  (weight  of  a  volume  of  carbonic  oxide  on  the 
hydrogen-scale  by  third  column  of  Table  1)  of  carbonic 
oxide  with  8  lbs.  of  oxygen.  The  number  for  the  specific 
heat  of  nitrogen  is  the  same  as  before;  and  the  equation 
is  now — 


x  = 


33642° 


(22  x  0*2163)  +  6*47  =  11*23 


=  2996*  C.  =  5425°  F. 


Marsh  Gas  and  Olefiant  Gas . 

In  these  two  cases,  we  have,  as  products  of  combustion, 
both  carbonic  acid  and  water;  and,  therefore,  when  the 
calorific  effects  are  sought  for,  we  have  not  only  the  latent 
heat  of  steam  entering  as  a  subtrahend  into  the  nume¬ 
rator,  but  also  into  the  denominator,  as  divisors,  all  three 
of  the  specific  heats  of  steam,  carbonic  acid,  and  nitro¬ 
gen. 

Then,  as  8  lbs.  of  marsh  gas  consume  22  lbs.  of  oxygen, 
and  produce  22  lbs.  of  carbonic  acid  and  18  lbs.  steam  ; 
and,  as  14  lbs.  of  olefiant  gas  consume  48  lbs.  of  oxygen, 
producing  44  lbs.  of  carbonic  acid  and  18  lbs.  of  steam  : 
the  equations  for  the  calorific  powers  of  their  flames  in 
air  become : — 

For  marsh  gas — 


I04504°-(i8*  x  5370) 


(i8*x*48o5)  +  (22*  x  *2163)  +  (32*  x  3*318  x  *2438) 


=2414°  C.  -  4386°  F. 


And  for  olefiant  gas — 

166012°  -  (18  x  5370)  ^ 

*~(i8*  x  *4805)  +  (44-  x  *21687+748*  x  3*318  x  -2438) =  27430  C*  =  497°*  F* 

When  the  deduction  for  the  latent  heat  of  the  steam  of 
combustion  is  not  made,  the  results  in  these  two  gases 
are  considerably  higher,  as  will  be  obvious  from  mere 
inspection  of  the  formulae. 

We  shall  now  give,  in  tabular  form,  all  the  results  of 


our  calculations  of  the.  calorific  powers,  when  burning  in 
the  air,  of  the  four  gases  we  have  to  deal  with. 

Table 


For  equal  volumes  of  the  gases 
burning  in  air. 

(  (Sp.  heat,  HO  —  0*4805) 
Hydrogen  j  (Sp.  heat,  HO  =  0*4750) 

l  Mean  . 

Carbonic  oxide  . 

Marsh  gas  (sp.  heat,  HO  =  0*4805 . . 
Olefiant  gas  (sp.  heat,  HO  =  0*4805 


II. 

Calorific  effedts 

in  heating  Calorific  effedts 
liquid  water.  above ioo° C. 

Ch  "  fT  F.  *  F? 

31920  ..  5778°  ..  2744°  ..  4971° 

3204°  ..  57990  ..  2755°  ..  49910 

3198°  ..  5788°  ..  27490  ..  4980° 

2996°  ..  54250  ..  2996°  ..  54250 

2660°  . .  4820°  . .  24140  . .  4386° 

29x6°  ..  5481°  ..  27430  ..  4970° 


Computation  of  Calorific  Effects  of  Mixed  Gases. 

The  above  table  renders  the  calculation  of  the  calorific 
effeCts  of  any  given  gaseous  mixture  whose  centesimal 
composition  is  known  a  matter  of  extreme  simplicity.  It 
is  only  necessary  to  obtain  the  sum  of  the  multiples  of 
the  percentage  of  each  component  gas  into  its  calo¬ 
rific  capacity,  as  given  in  the  Table,  and  divided  by 
100.* 

To  serve  as  examples  of  these  modes  of  computation, 
we  here  cite,  in  tabular  forms,  the  results  of  some  analyses 
of  a  number  of  gaseous  mixtures,  made  by  us  during  the 
past  winter  (1868-9).  [These  analytical  results,  it  may 
be  remarked,  possess  points  of  novelty  and  importance, 
both  scientific  and  practical,  which  will  bring  them  up 
again,  hereafter,  in  other  connections.  They  are  here 
placed  on  record.] 

Table  3  gives  the  results  of  two  analyses  of  gaseous 
mixtures  obtained  by  passing  steam,  superheated  to  incan¬ 
descence,  upwards  through  a  mass  of  anthracite  coal  heated 
to  a  high  degree  in  a  clay  retort  of  a  novel  construction, 
according  to  what  is  now  known  as  the  “  Gwynne-Harris  ” 
or  American  hydrocarbon-gas  system.  In  this  table  the 
results  are  calculated  without  carbonic  acid  and  sulphu¬ 
retted  hydrogen,  which,  with  traces  of  nitrogen,  and 
sometimes  of  oxygen,  are  found  in  the  unpurified  anthra¬ 
cite  gas. 

Table  III. 

Analysis  of  Anthracite  Hydrocarbon-Gas. — By  Sillitnan 

and  Wurtz. 


1. 

2. 

Mean. 

Hydrogen  . . 

. .  60*43 

••  59*32 

••  59-87 

Carbonic  oxide 

••  35*44 

••  37*14 

.  .  36*29 

Marsh  gas  . . 

4*I3 

••  3*54 

3*84 

IOO’OO 

100*00 

100*00 

In  Table  4,  column  1  gives  the  results  of  the  analysis 
of  the  street-gas  served  out  at  this  period  by  the  New 
Haven  Gas-Light  Company,  made  from  Westmoreland 
coal,  enriched  with  about  6  per  cent  of  Albertite  ;  column  2 
the  mean  of  four  analyses  of  the  completed  hydrocarbon- 
gas  made  by  us  at  Fair  Haven  during  the  same  time,  by 
combining  gas  from  the  same  Westmoreland  coal  (with 
10  per  cent  of  Albertite)  with  half  its  volume  of  the 
anthracite  gas.  Columns  3  and  4  are  obtained  from  1 
and  2  by  centesimal  reduction,  after  deduction  of  the 
illuminant  ingredients,  being  what  we  propose  to  desig¬ 
nate  as  the  non-illuminating  substrata  of  illuminating- 
gases. 


*  Prof.  Bunsen,  in  the  masterly  discussion  of  the  subjedt  presented 
in  his  “  Gasometry,"  not  having  in  view*  the  exadt  objedt  we  propose, 
has  uted  a  train  of  reasoning  and  a  mode  of  formulation  of  some 
complexity,  to  follow  which  requires  some  little  mathematical  skill ; 
part  of  his  objedts  having  been  to  construdt  a  formula  so  general  and 
comprehensive  as  to  cover  the  diredt  computation,  from  any  gaseous 
mixture  independently,  of  its  special  calorific  intensity.  We  have 
here  aimed  at  so  simplifying  as  to  bring  the  whole  subjedt  within  the 
capacity  of  all.  Our  above  tabulation  of  the  individual  gaseous  com¬ 
ponents,  as  a  starting-point,  seems,  to  us,  to  accomplish  this  most 
effedtually,  so  far  as  illuminating-gases  are  concerned. 
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Table  IV. 


Gas  Analyses. — By  Silliman  and  Wurtz. 


G 
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ew  Have 
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3  ^  oj 
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p  Od 
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£ 

c n  K 

C/3  W 

1. 

2. 

3- 

4- 

Hydrogen 

43'58 

..  46*77 

..  46*79 

..  50*27 

Carbonic  oxide 

2*14 

..  9*56 

..  2*31 

.  .  10*27 

Marsh  gas 

47*42 

..  36*71 

..  50*90 

..  39*46 

Illuminants  . . 

6*86 

. .  6*96 

•  •  " 

•  9 

100*00 

100*00 

100*00 

100*00 

Table  5  gives  the  results  of  the  computation,  from  our 
formula ,  of  the  calorific  powers  of  these  five  gaseous 
mixtures,  for  communicating  temperatures  both  above 
and  below  that  of  aqueous  ebullition.  We  should  remark 
that  we  have  been  obliged  to  regard  the  volumes  of  | 
illuminant  hydrocarbons  as  representing  olefiant  gas  solely, 
both  because  we  have  no  certain  data  as  to  their  real 
nature,  and  particularly  because,  if  we  actually  knew  or 
should  assume  the  nature  of  the  hydrocarbon-vapours 
present,  still  we  have  no  experimental  calorific  equivalents, 
as  we  have  for  olefiant  gas,  from  which  to  start  in  such  a 
computation.  We  have  reason  to  believe,  nevertheless, 
that  the  errors  thus  introduced  are  not  important  in 
amount. 

Table  V. 
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Anthracite  gas . 3100  . .  2828  . .  104*2  . .  109*2 

Substratum  of  the  New  Haven 

street-gas . 2917  ..  2581  ..  98*1  ..  99*6 

Substratum  of  the  Fair  Haven 

hydrocarbon  gas  . 2962  . .  2640  . .  99*6  . .  102*0 

New  Haven  gas  (with  the  illu- 

minants  assumed  =  olefiant)  2974  . .  2592  . .  ioo*o  . .  ioo*o 

Fair  Haven  gas  (with  the  illu- 

^  minants  assumed  =  olefiant)  2959  ..  2647  ..  99*5  ..  102*1 

Conclusions. 

Some  of  the  practical  conclusions  to  which  we  are  of 
necessity  compelled  by  the  results  of  the  above  investi¬ 
gations  are  somewhat  remarkable ;  so  that  we  feel  diffident 
regarding  them.  It  is,  however,  always  safe  to  follow 
the  leading  of  Truth,  however  astray  she  may  conduct  us 
from  our  preconceived  notions. 

From  Table  2,  it  is  apparent : — 

1.  That,  of  all  known  gases,  the  highest  calorific  effects, 
under  ordinary  atmospheric  conditions,  are  obtainable 
from  carbonic  oxide ,  whose  calorific  value,  above  ioo°  C., 
is  about  3000°  C. 

2.  That,  in  absolute  calorific  value,  below  ioo°  C.,  in 
the  atmospheric  medium,  hydrogen  surpasses  its  volume 
of  any  other  gas,  giving  a  temperature  of  about  3200°  C. 

3.  That  for  all  modes  of  application — that  is,  for 
producing  both  high  and  low  temperatures — the  total 
maximum  calorific  effectiveness  of  carbonic  oxide  is  a 
constant  quantity.* 

4.  Compound  condensed  submultiple  volumes  of  hydro¬ 
gen,  like  that  in  marsh  gas,  have  much  less  total  calorific 
value  in  air  than  their  volume  of  free  hydrogen. 

5.  Condensed  compound  submultiple  volumes  of  gaseous 
carbon,  like  that  in  olefiant  gas,  have  no  greater  total 
calorific  value  in  air,  below  ioo°  C.,  than  their  own 
volume  of  carbon  gas  in  the  form  of  carbonic  oxide ; 
while  above  ioo°  C.  their  value  is  even  considerably  less. 

*  Metallurgists,  especially,  will  appreciate  the  suggestive  import  of 
the  truths  presented  under  the  first  and  third  heads  ;  here  enunciated, 
as  we  think,  for  the  first  time.  It  is  to  be  noted  that  all  the  above 
effects  belong  to  the  maximum  kind,  rand,  of  course,  reach  their  de¬ 
velopment  only  under  the  most  favourable  conditions  in  each  case 
respectively. 


TANTALUM  AND  NIOBIUM.* 

By  Prof.  ALBERT  R.  LEEDS. 

In  a  long  and  interesting  review  of  the  great  investigation 
of  tantalum  and  niobium  which  occupied  the  last  twenty 
years  of  H.  Rose’s  life,  Rammelsberg  re-computes  the 
formulae  according  to  the  modern  theories  of  chemistry, 
and  shows  that  Rose’s  mistakes  were  not  so  much  in  the 
analyses  as  in  the  formulae  he  deduced  from  them.f 
Blomstrand  and  Marignac  have  already  pointed  out  that 
Rose  fell  into  the  error  of  regarding  as  a  chloride  what 
they  demonstrated  to  be  an  oxychloride. 

In  order  to  obtain  metallic  tantalum,  Berzelius  heated 
tantalo-potassic  fluoride  with  potassium :  on  treatment 
with  water,  there  remained  behind  a  heavy,  black  powder. 
H.  Rose  employed  3  parts  tantalo-sodic  fluoride  and 
1  part  sodium  :  here,  also,  remained  a  heavy  powder, 
which  contained  a  considerable  quantity  of  sodic  bitanta- 
late.  Marignac  reduced  tantalo-potassic  fluoride  with 
aluminum  :  by  treatment  of  the  regulus  with  chlorhydric 
acid,  a  grey,  crystalline  powder  remained  behind  of  the 
composition  Ta2Al3.  Marignac  did  not  succeed  in  pre¬ 
paring  pure  tantalum ;  and,  up  to  the  present  time,  it  is 
unknown.  The  impure  tantalum  obtained  by  Rose  con¬ 
ducted  electricity  very  well;  changed,  with  incandescence, 
on  heating  in  the  air,  into  tantalic  acid;  and  was  attacked 
by  no  acid  except  fluorhydric,  and  by  that  very  slowly. 
The  atomic  weight  of  tantalum,  as  determined  by  the 
decomposition  of  tantalo-potassic  fluoride  into  tantalic 
acid  and  potassic  sulphate,  was  182.  Tantalic  chloride 
was  obtained  by  heating  tantalic  acid  and  carbon  in  an 
atmosphere  of  chlorine.  It  melts,  according  to  Deville, 
at  241*6°  C.,  and  volatilises  entirely,  forming  a  crystalline 
sublimate.  According  to  the  same  chemist,  it  fumes  in  the 
air,  expels  HC1,  and  covers  itself  with  tantalic  acid.  Its 
formula,  as  derived  by  Rose  from  the  amount  of  chlorine 
it  yielded,  is  TaC^.  To  prepare  pure  tantalic  acid,  it  is 
recommended  to  decompose  tantalite  by  fusion  with 
potassic  bisulphate,  and  to  fuse  the  salts  which  separate 
out  with  acid  fluoride  of  potassium.  The  difficultly- 
soluble  tantalate  is  allowed  to  crystallise  out  of  the  solu¬ 
tion  of  the  double  fluorides,  and  is  decomposed  by  heating 
with  sulphuric  acid,  &c.  It  is  white  ;  when  heated,  faintly 
yellow  ;  and  has  a  formula,  Ta205.  Its  numerous  salts  are 
arranged,  by  Rammelsberg,  in  five  series,  corresponding 
to  the  different  stages  of  saturation  of  the  acid. — Journal 
of  the  Franklin  Institute. 


CORRESPONDENCE. 


ASSAY  OF  MANGANESE  ORES. 


To  the  Editor  of  the  Chemical  News. 

Sir, — In  his  paper  on  the  “  Estimation  of  Peroxide  of 
Manganese  in  Manganese  Ores”  (Chemical  News,  vol. 
xxi.,  p.  267),  Mr.  Pattinson  points  out  a  probable  source  of 
error  in  the  Fresenius  and  Will  method  of  testing 
manganese. 

Speaking  of  hard  ores  containing  magnetic  oxide  of 
iron,  he  says — “  In  order  to  affedt  their  decomposition  it 
is  necessary  to  add  a  large  quantity  of  sulphuric  acid  and 
to  apply  extraneous  heat  for  a  considerable  time.  It  is 
probable  that  during  this  lengthened  heating  steam  is 
allowed  to  escape  with  the  carbonic  acid,  and  hence  a 
higher  amount  of  peroxide  is  indicated  than  is  present  in 
the  ore.” 

That  this  could  not  have  been  the  cause  of  the  higher 
results  obtained  by  this  method,  in  the  experiments  given 
in  the  paper  on  the  “  Estimation  of  Peroxide  of  Manganese 

*  Communicated  by  Professor  Morton. 

+  Journ.  fur  Praht.  Chem.,  1869,  p.  334. 
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in  Manganese  Ores’’  (Chemical  News,  vol.  xx.,  p.  302), 
is  evident  from  the  fadt  that  in  the  three  tests  there  given, 
extraneous  heat  was  in  no  case  applied  to  the  apparatus, 
and,  therefore,  the  boiling-point  was  not  reached. 

I  have  since  tested  three  different  samples  of  man¬ 
ganese  by  the  Bunsen  and  by  Fresenius  and  Will’s 
method,  which,  by  the  latter,  gave  results  from  1  to  ij  per 
cent  higher  than  by  the  former,  and  in  testing  them  by 
Fresenius  and  Will’s  method  I  took  the  precaution  of 
connecting  the  apparatus  with  weighed  chloride  of  calcium 
tubes  during  the  heating  and  drawing  of  air  through  the 
apparatus,  and  found  after  repeated  heating  to  the 
boiling-point,  no  increase  in  the  weight  of  the  chloride  of 
calcium  tubes,  and  no  decrease  in  the  weight  of  the 
apparatus.  The  higher  results  obtained  in  these  cases  by 
the  Fresenius  and  Will’s  method  cannot,  therefore,  be 
due  to  the  escape  of  steam. 

I  have  tried  the  method  described  by  Mr.  Pattinson, 
and  obtained  results  agreeing  very  closely  with  each 
other. — I  am,  &c., 

Edward  Sherer. 

June  nth,  1870. 


THE  ENGLISH  COMMERCIAL  SODA-TEST. 

To  the  Editor  of  the  Chemical  News. 

Sir, — My  attention  has  lately  been  drawn  to  a  strange 
error  made  by  some  analysts  in  attempting  to  apply  the 
English  commercial  test  for  soda  to  samples  of  alkali, 
soda-ash,  &c.,the  result  of  which  error  is  to  make  the  test 
indicate  from  1  to  1  ^  per  cent  more  soda  than  the  sample 
contains  by  the  proper  English  test.  It  is  well  known  that 
this  (the  English  soda-test)  had  its  origin  in  the  early  days 
of  the  soda  trade — when  chemists  believed  the  equivalent 
of  soda  to  be  32,  and  that  of  carbonate  of  soda  54;  and 
that,  consequently,  test  acid  was  made  so  that  40  parts  of 
sulphuric  acid  neutralised  54  parts  of  carbonate  of  soda 
equal  to  32  of  soda.  This  method  of  testing  has  always 
been,  and  still  is,  used  by  the  soda  trade  throughout 
England  ;  and  it  is  a  custom  well  understood  by  both 
buyers  and  sellers.  It  indicates  cr66  per  cent  more  soda 
in  a  50  per  cent  alkali,  than  the  rigidly-corredt  test  based 
on  the  new  equivalent  31  would  indicate.  It  is  certainly 
desirable,  for  the  sake  of  scientific  accuracy,  that  the  cor¬ 
rect  equivalent,  31,  should  be  used  in  testing;  but,  seeing 
that  manufacturers  have  expended  their  capital  in  plant, 
and  made  their  contracts  for  their  various  materials  on  the 
understanding  that  a  product  containing  a  certain  per¬ 
centage  of  soda  would  be  obtained,  and,  seeing  that  there 
are  other  commercial  customs  of  the  trade  still  in  force, 
which  tell  as  much  against  the  manufacturer  as  the  test 
does  in  his  favour — such,  for  instance,  as  that  of  not 
charging  for  fractions  of  percentages,  it  is  more  the  pro¬ 
vince  of  an  association  like  the  Alkali  Manufacturers’ 
Association,  than  that  of  an  analytical  chemist,  to  make 
alterations  in  trade  usages  affeCting  such  vast  interests. 
Certainly,  if  any  alteration  be  made  at  all  by  chemists,  it 
should  be  made  in  the  direction  of  scientific  accuracy,  and 
not  in  the  contrary  direction,  as  in  the  case  to  which  I 
have  referred.  The  error,  I  find,  arises  in  this  way  :  The 
test-acid  is  made  so  as  to  indicate  the  exaCt  amount  of 
soda  according  to  the  new  and  correct  equivalent  31 — that 
is,  that  40  parts  of  sulphuric  acid  should  neutralise  53  parts 
of  carbonate  of  soda,  equal  to  31  parts  of  soda. 

To  convert  the  results  obtained  by  this  test-acid  into 
the  English  commercial  soda-test,  it  is  incorreClly  assumed 
that  the  31  parts  of  soda  are  equal  to  32, — in  other  words, 
that  the  53  parts  of  carbonate  of  soda  contain  32  parts  of 
soda.  This  is  where  the  error  lies;  for,  according  to  the 
correCl  English  test,  54  parts  of  carbonate  of  soda,  and 
not  53,  contain  32  of  soda ;  and,  therefore,  by  the  English 
test,  53  parts  of  carbonate  of  soda  contain  only  31*41  of 
soda.  By  thus  mixing  up  the  old  and  the  new  systems  of 
equivalents,  a  sample  of  soda-ash  which,  by  the  correct 
English  test,  contains  50*66  per  cent  would  be  returned 


as  containing  51*61  per  cent  of  soda.  A  sample  of  caustic 
soda  which,  by  the  correCt  English  test,  would  contain 
75*0  per  cent  of  soda  would,  by  this  erroneous  method, 
indicate  76*4  per  cent.  It  is  only  necessary  to  point  out 
this  error  in  order  that  it  may  be  avoided  and  guarded 
against  by  any  of  your  readers  interested  in  the  buying 
and  selling  of  alkalies. — I  am,  See., 

John  Pattinson. 

Newcastle-upon-Tyne, 

June  7th,  1870. 


MISCELLANEOUS. 


Double  Sulphide  of  Potassium  and  Iron/ — By 
heating  an  intimate  mixture  of  5  parts  of  sulphur,  5  of 
potassic  carbonate  and  1  part  of  fine  iron-filings,  C.  Preiss 
has  succeeded  in  forming  a  double  sulphide  of  potassium 
and  iron,  which  crystallises  in  red  needles,  has  a  metallic 
lustre,  and  resembles  in  appearance  potassic  permanganate. 
Its  formula  is  KS,Fe2S3.f  The  same  compound  has  been 
obtained  independently  by  R.  Schneider,  who  also  has 
formed,  by  the  replacement  of  iron  by  bismuth,  the 
analogous  compound,  KS.Bi2S3. — Pogg.  Ann. 

Application  of  Mica  as  a  Substitute  for  Bronze.* 
— A  means  has  been  found  of  greatly  increasing  the  value 
of  mica,  by  converting  it  into  a  colouring  material.  The 
mica  is  reduced  to  small  pieces  in  a  stamping  mill,  digested 
with  chlorhydric  acid,  cleansed  by  washing  and  sorted  by 
sieves  into  sizes.  The  mica  scales  so  prepared  have  a 
beautiful  vitreous  lustre,  a  silvery  appearance,  and  bear 
in  commerce  the  name  of  Brocade  Crystal  Colours  or 
Mica  Bronzes.  The  advantages  of  these  brocades  over 
the  common  metallic  ones  are: — (1).  They  contain  no 
unwholesome  substance.  (2).  They  possess  a  metallic 
lustre  like  the  metallic  brocades,  and  much  surpass  them 
in  splendour.  (3).  Brown,  blue,  black,  green,  and  red 
colours  of  rare  brilliancy  can  be  obtained, “which  is  not 
the  case  with  the  metallic  brocades.  (4).  They  are  not 
dimmed  by  sulphur  vapours.  The  analyses  by  Dr.  Cech 
and  Schneider  show  that  the  colouring  matter  of  the  rose- 
brocade  is  cochineal ;  that  of  carmine  is  fuchsine  ;  bright 
red,  fuchsine  and  Havanna  brown ;  violet,  Hofmann’s 
violet ;  bright  blue,  Berlin  blue ;  dark  blue,  probably 
impure  aniline  blue  or  Girard’s  violet ;  light  and  dark 
green,  a  mixture  of  aniline  blue  and  curcuma;  gold,  cur¬ 
cuma  ;  silver,  the  mica  alone,  &c. — Journ.  filr  Prakt. 
Chemie. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Under  this  heading  will  be  found  an  encyclopaedic  list  of  chemical 
papers  published  abroad  during  the  past  week,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  two  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices,  will,  therefore,  be  equivalent  to  an  English  edition  of 
the  “  Jahresberichte." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Comptes  Rendus  des  Seances  de  V Academic  des  Sciences,  June  6> 

1870. 

This  number  contains  the  following  original  papers  and  memoirs 
relating  to  physico-chemical  and  collateral  sciences  : — 

Action  of  Water  upon  Iron,  and  of  Hydrogen  upon  the  Oxide 
of  Iron.— H.  Sainte-Claire  Deville.— (Second  paper  on  this  subject.) 
The  author  describes  at  length  the  phenomena  observed  when  iron  is 
heated  to  i5o°,265°,  440°,86o°,  10409,  and,  lastly,  to  the  highest  tempera¬ 
ture  porcelain  can  bear  without  becoming  soft-first,  leaving  the  ten¬ 
sion  of  the  vapour  constant;  and,  secondly,  varying  it.  Curiously 
enough,  the  author  finds  that, the  higher  the  temperature  iron  is  heated 

*  Communicated  by  Professor  Morton, 
t  Journ.fur  Prabt.  Chemie,  cyii.,  p.  10. 
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to,  the  less  it  decomposes  water;  in  chemical  parlance,  the  author 
says,  we  should  say  that  the  affinity  of  iron  for  the  oxygen  of  water 
decreases  with  the  increase  of  temperature.  The  lengthy  memoir 
contains  a  series  of  tabulated  results  of  experiments  ;  and  the  author 
winds  up  with  a  metaphysical  discussion  on  the  real  signification  of 
force. 

Reduction  of  Nitrous  Acid  by  Metals. — E.  Fremy. — The  authon 
referring  to  his  former  paper  on  this  subjedt,  now  states  that  the  oxy- 
ammonia  discovered  by  M.  Lossen,and  also  obtained  by  the  author  as 
the  result  of  the  decomposition  of  nitrous  acid,  was  now  prepared  on 
purpose,  by  causing  a  mixture  of  chlorhydric  acid  and  tin  to  adt  upon 
the  nitric  ether  of  wood-spirit ;  and,  on  studying  its  properties,  he  finds 
these  to  agree  with  what  has  already  been  said.  The  author  then 
describes  the  adtion  of  sodium-amalgam  upon  a  nitrate,  which  is 
thereby  first  converted  into  a  nitrite,  and  this,  in  its  turn,  into  oxy- 
ammonia,  nitrogen,  land  protoxide  of  nitrogen,  which  gas,  however, 
remains  in  solution  in  the  alkaline  liquid. 

Optical  Properties  of  Benzyl,  and  of  some  Substances  be¬ 
longing  to  the  Camphor  Groups,  in  the  Crystalline  State  and 
in  Solution. — M.Des  Cloizeaux. — In  this  lengthy  memoir,  the  author 
describes  a  series  of  experiments,  the  chief  results  of  which  are  that 
benzyl  and  periodate  of  soda  possess,  when  in  solid  crystalline  state, 
strongly-marked  rotatory  powers,  and  are  devoid  thereof  in  the  state 
of  solution.  Quartz,  chlorate,  and  bromate  of  soda  adt  the  same.  Sul¬ 
phate  of  strychnia  possesses  rotatory  powers,  in  crystalline  as  well  as 
in  dissolved  state  ;  while  ordinary  camphor,  patchouli  camphor,  cam¬ 
phor  (stearopten)  of  oil  of  mint,  Borneo  camphor,  terecamphen,  and 
monochlorhydrate  of  turpentine,  possess  rotatory  power  when  in  solu¬ 
tion,  but  not  in  crystalline  state. 

Displacement  of  the  Rays  observed  in  the  Solar  Spedtrum. 
— A  letter  to  M.  Fizeau  on  this  subjedt  from  the  Rev.  Father  A. 
Secchi,  S.J. 

Rectification  of  some  Dates  relating  to  the  Rev.  M.  Grandil- 
lon’s  Life. — A.  Georget.— The  author  states  that  the  Rev.  M. 
Grandillon  was  Professor  of  Natural  Philosophy  at  Orleans  in  1617  ; 
from  1619— 1623,  he  was  successively  Professor  of  Logic,  Metaphysics, 
and  Divinity  at  La  Fleche  ;  in  1624  and  1625,  Professor  of  Divinity  at 
Paris  ;  1626  and  1627,  Prefedtus  Studiorum  and  Concionator  at  Bour- 
ges;  from  1628 — 1630,  Redtor  at  Alemjon,  where  he  died  on  the  29th 
of  October,  1631.  He  was  a  Roman  Catholic  priest,  and  a  member 
of  the  Order  of  Jesuits  before  1614,  and  was,  about  that  year,  Reader 
on  Philosophy  at  Paris.  From  a  foot-note  added  to  this  notice,  we 
learn  that  the  dates  alluded  to  are  the  authentic  figures  extracted 
from  the  official  documents  in  the  possession  of  the  Society  of  Jesus. 

Insalubrity  of  the  Water  of  the  River  Croult,  and  on  the 
means  of  Preventing  its  Pollution  by  the  Refuse  from  Starch 
Manufactories. — M.  Gerardin. — Only  the  title  is  given  of  this 
paper. 

Formation  of  Blood  Globules. — Dr.  Felz. — The  author  states 
that,  from  some  observations  made  by  him,  these  globules  are  formed 
also  outside  of  the  blood  vessels,  but  are  not  then  coloured.  He 
quotes,  as  instances,  the  presence  of  white  blood  globules  in  the 
tissue  of  the  cornea  of  the  eye,  cartilage,  and  similar  tissues. 


Berichte  der  Deutschen  Chemischen  Gesellschaft  zu  Berlin,  No.  8 

1870.  • 

This  number  contains  the  following  original  papers  and  memoirs: — 

Adtion  of  Chlorine  upon  Aldehyde  :  a  New  Chloral. — G. 
Kramer  and  A.  Pinner. — The  authors  relate,  at  great  length,  a  series 
of  experiments  made  by  them  with  some  peculiar  by-produdts  obtained 
in  the  industrial  manufacture  of  aldehyde,  as  now  carried  on  in  Ger¬ 
many.  These  products  appeared  to  be  perfectly  useless,  even  for 
burning  in  spirit-lamps  ;  and,  hence,  the  authors  investigated  the 
possibility  of  applying  that  substance  to  the  preparation  of  chloral 
(hydrate  of).  In  the  course  of  these  researches,  they  obtained  what 
they  call  a  new  chloral— after  purification,  a  colourless  oily  fluid — 
which  absorbs  water  with  great  avidity;  but,  when  a  single  drop  of 
that  fluid  is  added  to  some  of  the  oily  liquid,  it  does  not  mix  therewith. 
On  being,  however,  stirred  together,  heat  is  evolved,  and  the  mixture 
solidifies,  forming  a  solid  crystalline  mass.  The  body  also  combines 
with  alcohol ;  its  percentage  composition  is— Carbon, 27-56  ;  hydrogen, 
3-07  ;  chlorine,  60-4  ;  vapour  density,  86*oi.  These  figures,  the  authors 
say,  suit  croton-chloral  as  well  as  butyl-chloral — the  former  being 
C4H3C130,  carbon,  27-66;  hydrogen,  171;  chlorine,  61-38— the  latter, 
C4HsClaO.  The  further  researches  on  this  subjedt  have  proved  the 
new  body  to  be  the  croton-chloral.  A  chloride  of  this  substance  was 
obtained,  and  an  acid,  which  undoubtedly  proved  that  a  new  chloral 
had  been  discovered. 

Quantitative  Estimation  of  Glacial  Acetic  Acid. — F.  Riidorff. 
The  author  preliminarily  refers  to  the  usual  methods  of  the  estima¬ 
tion  in  question,  by  means  of  a  titrated  soda  solution,  stating  it  to  be 
unsatisfactory ;  and  next  mentions  that  his  method  is  based  upon  the 
estimation  of  the  freezing-point  of  the  acid  in  question.  The  author 
enters  at  length  into  the  details  of  his  experiments,  the  chief  point  of 
interest  of  which  is  that  perfectly  pure  and  anhydrous  acetic  acid 
solidifies  at  167°  ;  that  if  either  water,  alcohol,  some  salts,  or  sulphu¬ 
ric  acid  are  present,  these  substances  tend  to  lower  the  point  of  solidi¬ 
fication,  so  that  100  parts  of  the  pure  acid,  mixed  with  24  of  water, 
solidifies  at  —7-4°. 

Action  of  Bromine  upon  Dichlorhydrine.— L.  Carius.— After 
referring  to  some  former  experiments  on  this  subjedt,  the  author 
describes  dichlor-dibromaceton,  C3H3Cl2Br20,  a  heavy  liquid,  not 


freezing  at  -  io°,  and  not  boiling  without  [decomposition.  Wheii 
combined  with  water,  this  substance  forms  a  solid  body* 
C3H2Cl2Br20  + (OH2)4,  containing  20-17  per  cent  of  water  of  crys¬ 
tallisation. 

Toluylen  Oxide. — H.  Limpricht. — The  author  describes  at  length, 
and  with  the  use  of  a  lengthy  series  of  complicated  formulae,  the  con¬ 
stitution  of — Toluylen  oxide — 

C[C6 
CHa 

bromated  toluylen  oxide — 

C[C6H5]2 

CHBr - ^>°  ’ 


double  bromated  toluylen  oxide— 


C[C6H5]2 
CBr2  - 


>0. 


The  bromated  body  is  a  solid,  fusing  at  50°,  crystalline,  and  giving  off 
bromine  at  160°  when  heated  along  with  water,  or  at  150°  when  heated 
along  with  alcoholic  potassa  solution.  The  bibromated  compound  is 
also  a  solid,  crystallising  in  prismatic-shaped  crystals,  and  fusing  at 
iio°.  The  author  refers  to,  and  to  some  extent  corrects,  the  statements 
made  by  Dr.  Zinin  in  reference  to  the  constitution  of  these  compounds 
and  their  connection  with  other  chemical  compounds. 

Preparation  of  Hydrated  Hydrobromic  Acid. — H.  Topsue. — 
After  referring,  at  some  length,  to  the  various  modifications  made  by 
several  authors,  among  which  Drs.  Gladstone,  Kekule,  Mene,  and 
others,  in  the  preparation  of  the  acid  referred  to,  the  author  states 
that,  according  to  his  researches,  the  following  mixture  suits  the  pur¬ 
pose  best : — Amorphous  phosphorus,  1  part ;  bromine,  10  parts  ;  water, 
15  parts  (of  the  latter  fluid,  a  portion  is  to  be  placed  in  the  receiver). 
On  distilling  this  mixture,  a  colourless  fluid  is  obtained,  which 
becomes  gradually  stronger  (containing  more  anhydrous  acid)  until 
the  boiling-point  reaches  1250.  The  acid  obtained  at  that  tempera¬ 
ture  has  a  sp.  gr.  of  1-49,  and  contains  48-17  per  cent  of  anhydrous 
hydrobromic  acid. 

Tabulated  Forms  Exhibiting  the  Specific  Gravity  and  Per¬ 
centage  Composition  of  Hydriodic  and  Hydrobromic  Acids  at 
Various  Temperatures. — H.  Topsde. — The  strongest  hydrated  hy¬ 
driodic  acid  which  can  be  obtained  boils  at  127°,  contains  57-75  per 
cent  of  anhydrous  hydriodic  acid,  and  its  equivalent  is  221-7.  The 
equivalent  of  the  strongest  hydrated  hydrobromic  acid  just  alluded  to 
is  i68"2. 

Chemical  Constitution  ofAcroleine. — A.  Claus. 

Source  of  Error  occasioned  by  the  Use  of  Pettenkofer’s 
Respiration  Apparatus.— W.  Henneberg. 

Contribution  to  our  Knowledge  of  the  Synthesis  of  Cinnamic 
Acid. — H.  Schiff. — With  this,  as  with  many  other  papers,  the  great 
length  and  large  space  taken  up  by  a  series  of  very  complex  formulae, 
render  any  useful  abstraction  of  them  impossible. 

On  Benzilic  Acid. — A.  Jena. — The  author  refers,  first,  to  his 
former  researches  on  this  subjedt,  and  then  states  that  he  has  prepared 
the  baryta-salt  of  this  acid,  (C14Hn03)2Ba,  a  crystalline  solid  sub¬ 
stance,  readily  soluble  in  water,  decomposed,  by  distillation,  into  car¬ 
bonic  acid  and  benzhydrol — 


Ci4H1203  —  C02  +  C1SH120. 

Diphenyl-glycolic  acid.  Benzhydrol. 

The  author  says  that  the  formula  to  be  assigned  to  benzilic  acid  is 
that  which  considers  it  to  be  diphenyl-glycolic  acid. 

As  a  curiosity,  we  may  mention  that,  from  the  correspondence  of  this 
Society’s  agents,  the  gentleman  holding  that  position  at  St.  Peters¬ 
burg  mentions  the  labours  of  Lady  Anna  Wolkow — 

On  Isomeric  Toluol-Sulpho  Acids. — The  authoress,  having  very 
successfully  completed  and  augmented,  by  interesting  discoveries,  the 
labours  on  this  subjedt  of  Drs.  Engelhardt  and  Latschinow.  The  lady 
is  a  member  of  the  Imperial  Russian  Chemical  Society. 


Anitalen  der  Physik  und  Chemie,  von  Poggendorff,  No.  4,  1870. 

This  number  contains  the  following  original  papers  and  memoirs : — 

Rotation  Phenomenon  of  Holtz’s  Machine. — J.  C.  Poggen¬ 
dorff. 

Composition  and  Constitution  of  Tourmaline. — Dr.  C.  Rara- 
melsberg.— The  last  instalment  of  this  lengthy  chemico-mineralogical 
essay. 

Emission,  Absorption,  and  Reflection  of  the  Heat  Radiated 
at  Low  Temperatures. — G.  Magnus. — The  last  instalment  of  this 
lengthy  memoir  is  divided  into  the  following  sedtions  : — On  reflection 
of  heat;  description  of  experiments;  reflection  from  the  surface  of 
other  substances  than  silver,  glass,  rock-salt,  and  sylvine  ;  reflection 
under  various  angles  ;  results. 

Theory  of  Colours. — Dr.  J.  J.  Muller. — Concluding  portion  of 
the  memoir  on  this  subjedt,  divided  into  the  following  chapters  : — On 
the  fluorescence  of  the  retina,  as  dependent  upon  the  length  of  waves 
and  the  intensity  of  the  light;  on  the  table  of  colours;  physiology  of 
l  the  theory  of  colours. 


Chemical  Notices  from  Foreign  Sources . 
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Chemical  News,  ) 

June  17,  1870.  j 

Free  Rotation  of  the  Movable  Conductor  and  of  the  Solenoide 
of  Ampere’s  Apparatus.— Dr.  G.  Krebs.— Illustrated  with  engra¬ 
vings. 

Tension  of  Thin  Fluid-Plates.— R.  Liidtge. 

Influence  of  the  Temperature  on  the  Sensitiveness  and 
Delicacy  of  Spedtrum  Reactions. — E.  Cappel. — The  main  result 
which  can  be  drawn  from  this  lengthy  paper  is,  that  the  temperature 
most  suitable  for  the  spedtrum  analysis  of  the  alkalies  is  that  of  the 
oxyhydrogen  flame ;  and,  for  the  rest  of  the  metals,  the  heat  of  the 
eledtric  spark  is  most  suitable.  The  higher  the  temperature,  the  more 
distindt  the  readtions. 

Knochenhauer’s  Comparison  of  the  Theory  and  Practice  for 
the  Oscillatory  Eledtric  Discharges  in  a  Curved  and  Ramified 
Closed  Conducting  Wire. — W.  Feddersen. 

Floating  of  Solid  Iron  upon  the  Molten  Metal,  and  Observa¬ 
tions  on  the  Treves  Experiment. — Dr.  L.  Overzier. 

New  Sulphur  Salts.— R.  Schneider.— (Fourth  paper.)  Among 
the  large  number  of  salts  of  this  kind  discovered  by  the  author,  we 
mention  briefly — Cuproplatin-sulphoplatinate— 

ii  ii  ii  ii  iv 

CuS,CuS,PtS,PtS  J-PtS.^; 

equivalent,  911*2  ;  in  percentages— Copper,  13*93 1  platinum,  64*99; 
sulphur,  2i'o8.  Plumbo-platin-sulphoplatinate — 

ii  ii  ii  ii  iv 

PbS,PbS,PtS,PtS  [-PtS2 ; 

equivalent,  1199*2;  in  percentages— Lead,  34*58  ;  platinum,  49*35  ;  sul¬ 
phur,  16*07.  Mercuro-platin-sulphoplatinate  cum  mercuro-chloride — 

2HgS,2PtS  }-PtS2  +  2HgCla; 

in  percentages— Platinum,  34*34  ;  mercury,  46*32  ;  chlorine,  8*22  ;  sul¬ 
phur,  11*12. 

Acoustic  Attraction  and  Repulsion. — K.  H.  Schelbach. 

Flexive  Power  Exerted  by  the  Contraction  of  the  Muscles. 
— Dr.  R.  Most. — An  algebraico-physiological  paper. 

Memoir  of  the  Life  of  the  Late  Professor  Magnus. — Dr. 
Poggendorff. 


Journal  filr  Praktische  Chemie  (double  number),  Nos.  6  and  7,  1870 

This  number  contains  the  following  original  papers  and  memoirs : — 

Persulphocyanic  Acid  and  Pseudo-Sulphocyanogen.— Dr.  L. 
Glutz. — Continuation  and  end  of  this  memoir. 

Action  of  Anhydrous  Sulphuric  Acid  on  some  of  the  Chlorine 
and  Sulphur  Compounds. — Dr.  H.  E.  Armstrong.— This  lengthy 
memoir  is  divided  into  the  following  sections  : — Action  of  sulphuric 
anhydride  upon  tetrachloride  of  carbon  ;  action  of  sulphuric  an¬ 
hydride  upon  chlorobenzol,  benzo-trichloride,  and  dichlorhydrine ; 
action  of  sulphuric  anhydride  upon  hexachlorbenzol ;  action  of  sul¬ 
phuric  anhydride  upon  sesquichloride  of  carbon ;  action  of  sulphuric 
anhydride  upon  sulphide  of  carbon  ;  action  of  sulphuric  anhydride 
upon  protochloride  of  phosphorus ;  properties  and  reactions  of  pyro- 
sulpho-chloride. 

Causes  and  Nature  of  Chemical  Combinations.— Dr.  Mohr. 

Direct  Preparation  of  Urea  from  Carbonic  Acid  and  Am¬ 
monia. — A.  Basaroft. 

Some  of  the  Derivatives  of  Cyanamide. — H.  Kolbe. — This 
lengthy  paper  is  divided  into  the  following  sections:— Dicyandiamide 
and  dicyandiamidine  ;  cyanurea ;  dicyanic  acid;  amidocyanic  acid; 
glycociamine  and  kreatinine. 

Hydrogenium-Amalgam. — O.  Loew. — Hydrogenium-amalgam  is 
prepared  by  shaking  together,  in  a  vessel  to  be  kept  very  cool,  a 
mixture  of  mercury  containing  from  1  to  2  per  cent  of  metallic  zinc, 
along  with  an  equal  bulk  of  a  solution  of  chloride  of  platinum  contain¬ 
ing  10  per  cent  of  solid  chloride.  A  slimy  mass  is  obtained,  devoid  of 
metallic  lustre  and  prone  to  decomposition,  owing  to  the  presence  of 
some  zinc  and  some  compounds  of  that  metal ;  but,  on  treating  the 
mass  with  dilute  hydrochloric  acid,  a  body  having  the  consistence  of 
butter  is  obtained,  which,  according  to  the  author,  is  a  true  amalgam 
of  mercury  and  hydrogenium.  The  author  describes  at  length  several 
readtions  of  this  body,  which,  in  many  of  its  properties,  is  akin  to 
hydrogenium-palladium. 


Bulletin  Mensuel  de  la  Societe  Chimique  de  Paris,  May,  1870. 

This  number  contains  the  following  original  papers  and 
memoirs ; — 

Trichlorhydrine  and  Substances  Isomeric  with  it.— M.  Ber- 
thelot. — The  author  says — Trichlorhydrine,  a  body  consisting  of  carbon, 
hydrogen,  and  chlorine,  is  prepared  from  glycerine  and  hydrochloric 
acid — 

C6H80#  +  3HC1-3H302=C6H6C13. 

But  this  composition  and  formula  also  belong  to  a  series  of  other 
bodies,  among  which  those  obtained  by  the  following  readtions: — The 
adtion  of  chlorine  upon  the  chloride  of  propylen;  adtion  of  chlorine 
upon  the  chlorinated  propylen  derived  from  acetone  ;  adtion  of  chlorine 
upon  allyl-iodhydric  ether,  isopropyl-iodhydric  ether,  and  hydruret  of 
propylen ;  adtion  of  perchloride  of  phosphorus  upon  acroleine,  &c. 
The  author  describes  at  length  the  comparative  investigations  made 
by  him  on  this  subjedt,  and  summarises  the  results  by  stating  that  tri¬ 


chlorhydrine  has  not  been  hitherto  produced  but  from  substances 
which  take  their  origin  from  glycerine,  while  there  exist  at  least  five 
series  of  isomeric  chlorinated  substances — viz.,  the  derivatives  of  the 
hydruret  of  propylen,  C6H8  ;  the  derivatives  of  the  chlorhydrate  of 
propylen,  C6H6.HC1 ;  the  derivatives  of  the  normal  chloride  of  pro¬ 
pylen,  C6H6C12  ;  the  derivatives  of  the  isochloride  of  propylen  ;  the 
derivatives  of  trichlorhydrine  corresponding  to  the  glycerine. 

On  Tribromhydrine. — M.  Berthelot.— This  paper  is  a  refutation 
of  what  has  been  published  by  M.  Henry  on  this  subjedt. 

Readtion  between  Oxychloride  of  Carbon  and  Benzine. _ M. 

Berthelot.— The  result  of  the  author’s  researches,  undertaken  with 
the  view  to  test  the  accuracy  of  the  results  of  some  investigations 
made  on  this  subjedt  by  Dr.  Graebe,  is  to  the  effedt  that  free  oxy¬ 
chloride  of  carbon  does  not,  at  any  temperature  whatever,  when  adting 
upon  benzine,  form  benzoic  chloride. 

Substances  Isomeric  with  Trichlorhydrine.— M.  Berthelot. _ 

This  lengthy  essay  contains  the  theoretical  discussion  on  this  subjedt. 
As  might  be  expedted,  the  paper  abounds  with  formulae. 

Glycol  and  Odtylic  Chlorhydrine.— P.  de  Clermont.— This  paper 
is  divided  into  the  following  sedtions : — Adtion  of  nitric  acid  upon 
odtylic  glycol ;  chlorhydrine  of  odtylic  glycol.  y 

General  Theory  of  Chemical  Adtion:  Adtion  of  Chloral  upon 
Aniline. — E.  J.  Maumene.— The  author  desires  to  prove  (and  this 
is  demonstrated  with  a  series  of  formulae)  that  it  may  be  possible  to 
obtain  indigo  artificially,  by  the  adtion  of  chloral  upon  aniline  ;  but  the 
pradtical  experiments  of  the  author,  as  related,  do  not  at  all’  lead  to 
this  result. 


Les  Mondes,  May  26,  1870. 

Chemically-Prepared  Bread.— Dr.  Sacc.— The  author,  writing  to 

the  editor,  and  sending,  also,  a  sample  of  the  bread  prepared,  says _ 

We  are  acquainted  with  bread  prepared  with  substances  capable  of 
evolving  carbonic  acid  to  render  the  bread  spongy;  but,  since  in  bread 
so  prepared  the  gluten  and  starch  are  not,  as  is  the  case  in  bread  fer¬ 
mented  with  yeast,  rendered  partly  soluble,  such  bread  is  heavy 
and,  instead  of  swelling  up,  if  put  into  soup  it  crumbles  away  and  dis¬ 
integrates.  I  have  tried  to  remedy  this  defedt,  well  knowing  that 
chemistry  gives  us  the  means  and  suitable  materials  to  effedt  the  same 
change  as  yeast  does;  and  I  make  use  of  cheap,  simple,  and  healthy 
substances,  obtainable  everywhere  (but  not  further  specified).  The 
editor  of  Les  Mondes  states  that  the  sample  of  the  bread  sent  him 
although  it  had  become  dry  and  stale,  was  excellent  in  every  respedt’ 
but,  perhaps,  a  little  too  salt  for  those  accustomed  to  the  bread  of 
Paris. 

Preparation  of  Optically-Neutral  Sugar.— E.  J.  Maumene.— 
The  author  mixes  equal  parts  of  pure  sugar  candy  and  neutral  nitrate 
of  silver,  both  previously  dissolved  in  water,  and  evaporates  the  mix¬ 
ture  upon  a  water-bath.  He  states  that,  neither  at  ioo°,  nor  even  at 
140°,  any  decomposition  ensues,  or  any  reduction  of  silver  takes  place 
provided  the  sugar  be  free  from  inverted  sugar.  The  author  confirms’ 
what  was  found  twenty  years  ago  by  Dr.  G.  Mulder,  that  sugar  candy 
(white)  and  best  refined  lump  sugar,  do  not  contain  any  trace  of  glu¬ 
cose.  The  sugar  rendered  syrupy  by  the  process  described  is  optically 
neutral.  The  silver-salt  is  separated  from  the  sugar  by  means  of  pure 
chloride  of  calcium,  and  the  nitrate  of  lime  is  separated  from  the  sugar 
by  the  addition  of  alcohol,  and  placing  this  mixture  under  a  bell-jar 
along  with  quick-lime.  In  this  manner,  by  slow  concentration,  two 
layers,  of  different  specific  gravity,  are  formed;  the  upper  being  an 
alcoholic  solution  of  nitrate  of  lime,  the  lower  a  viscous  saccharine 
liquid.  The  former  is  poured  off,  and,  by  a  slight  washing  with  cold 
distilled  water,  the  thick  sugar  solution  is  freed  from  any  adhering 
nitrate  of  lime.  The  sugar  obtained  does  not  crystallise,  does  not  a<5t 
upon  the  cupro-potassic  liquor,  and  readily  combines  with  lime  which 
base  is  completely  withdrawn  by  the  adtion  of  carbonic  acid. 

June  2,  1870. 

Success  of  a  Missionary  who  Loves  Science.— Rev.  F,  Moigno. 
— Under  this  title,  the  author  relates  some  curiosities  of  the  success 
obtained  by  the  Rev.  A.  David,  who,  as  amissionary  of  the  Lazarist 
Society,  has  explored  Central  Asia  (Thibet,  Mongolia,  China),  and  has 
brought  to  Europe  a  large  number  of  specimens  of  plants  and  animals 
hitherto  unknown  to  Western  civilisation.  We  particularly  call  atten¬ 
tion  to  this  paper,  because  it  contains  some  very  curious  statements 
about  a  deer-park  existing  near  Pekin,  surrounded  by  a  high  wall,  no 
less  than  about  32  miles  in  circumference,  and  containing  various 
species  of  large  mammalia  not  hitherto  seen  elsewhere.  It  is  rather 
strange  that,  since  Pekin  is  the  abode  of  several  European  Embassies 
(a  French  one  to  boot),  the  existence  of  this  place  a  quelques  pas  ausud 
of  Pekin  should  not  have  been  long  since  known. 

New  Manure  (Courriere  Guano). — MM.  A.  Tilloy-Delaune  and 
Co. — It  appears  that  Indian  corn  (zea  mais)  has  been,  and  is  now 
largely  used  in  French  distilleries.  This  grain,  previously  coarsely 
broken,  is  boiled  with  dilute  sulphuric  acid,  in  order  to  convert  its 
starch  into  sugar.  After  fermentation,  however,  the  residue  of  the  dis¬ 
tillation  is  not  suitable  for  feeding  cattle.  The  firm  alluded  to,  large 
distillers  at  Courrieres  (Pas  de  Calais),  run  the  refuse  from  the  stills 
into  large  tanks,  and,,  after  all  solid  matters  have  subsided,  run  off  the 
clear  liquid,  and  obtain  a  residue  containing  the  following  percen¬ 
tages  :— Water,  8*77  ;  organic  matters  (inclusive  4*68  nitrogen),  68*35  ; 
mineral  matters,  18*58  ;  yielding  an  excellent  manure. 

Meteorites  Observedfrom  November  14th,  i86g,to  March  nth, 
1870. — Rev.  Father  P.  Denza,  S.J. — Astronomically-observed  meteor¬ 
ites  at  Moncalieri  (Italy). 
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Improved  Centrifugal  Pump. — M.  Coudurier. — This  memoir, 
illustrated  with  several  excellent  woodcuts,  states  that  the  pumps 
alluded  to  are  superior  in  effeft,  and  surpass  in  simplicity  of  construc¬ 
tion  and  force  of  adtion  any  hitherto  made.  Particulars  may  be 
obtained  by  addressing  M.  Coignard,  68,  Boulevard  du  Prince  Eugene, 
Paris. 

Fermentation  and  Small  Organisms. — E.  Du  Mesnil. — This 
rather  lengthy  paper  contains  some  very  curious  opinions  on  fermen¬ 
tation,  which  is,  according  to  the  author’s  ideas,  the  joint-work  of  elec¬ 
tricity,  magnetism,  and  ammonia,  adting  together  in  a  very  complex 
and  not  well  defined  manner. 


Revue  Hebdomadaire  de  Chimie ,  May  26,  1870. 

Ice-Making  Machine  and  Cooling  Apparatus  for  Brewer’s 
Wort. — L.  Martin  and  M.  Vindhaussen. — Lengthy  and  full  descrip¬ 
tion  of  two  apparatus  based  upon  the  principle  that,  if  the  expansion 
of  a  gas  (atmospheric  air,  in  this  instance)  is  effedted  by  mechanical 
means,  absorption  of  heat — in  other  words,  production  of  cold— takes 
place.  The  ice-making  machine  produces  100  kilos,  of  ice  at  a  cost 
of  about  sixpence.  The  cooling  apparatus  is  so  arranged  as  to  effedt  a 
drying  of  the  malt  and  cool  the  wort  at  the  same  time. 

Ammonia  Machine. — M.  Frot. — The  first  portion  of  a  paper 
describing  a  contrivance  wherein  ammonia  is  employed  instead  of 
steam  for  the  same  purposes  for  which  the  latter  is  now  applied. 

Chemists’ and  Mineralogists’ Trave lling  Companion. — MM- 
Alvergniat. — This  paper, accompanied  by  a  woodcut,  gives  the  detailed 
description  of  a  very  neatly-arranged  box,  50  by  30  and  20  centimetres, 
weighing,  when  full,  only  3  kilos.,  and  containing  all  the  necessary 
requisites  for  chemical  or  mineralogical  research  on  a  journey  and  at 
a  distance  from  laboratories.  The  makers  are  celebrated  for  their 
goods  ;  the  price  (not  specified)  is  said  to  be  very  moderate. 

Tanning  by  the  Aid  of  Carbonic  Acid. — M.  Polefroy. — This 
process  consists  in  submitting  the  hides  (previously  limed)  to  theadtion 
of  a  strong  current  of  carbonic  acid,  in  order  to  dissolve  the  tannate 
of  lime  first  formed,  and  to  aid  the  penetration  of  the  tannic  acid  in  the 
skins  and  hides. 

So-called  Cold  Galvanisation  of  Iron  and  Cast-Iron. — V. 
Roque. — The  iron  is  first  cleaned  by  being  placed  in  a  bath  made  up 
of — Water,  1000  litres;  chlorhydric  acid,  550  litres;  sulphuric  acid,  50 
litres  ;  glycerine,  20  litres.  On  being  removed  from  this  bath,  the  metal 
is  placed  in  a  bath  containing  10  per  cent  of  carbonate  of  potassa,  and 
is  next  transferred  to  a  metallising  bath  consisting  of— Water,  1000 
litres  ;  chloride  of  tin,  5  kilos. ;  chloride  of  zinc,  4  kilos. ;  bitartrate  of 
potassa,  8  kilos.  ;  acid  sulphate  of  alumina,  4  kilos.;  chloride  of  alu¬ 
minium,  10  kilos.  The  metal  has  to  be  left  in  this  mixture  for  from 
three  to  twelve  hours,  according  to  the  thickness  of  the  layer  of  zinc 
to  be  desired. 


Monatsberichte  dev  Koniglich  Pveussischen  Akademie  der  Wissen- 
schaften  zu  Berlin,  March,  1870. 

This  number  contains  the  following  original  papers  and  memoirs 
relating  to  chemistry: — 

Substituted  Melamines. — Dr.  A.  W.  Hofmann. 

Bodies  Isomeric  with  Cyanuric  Acid  Ether. — Drs.  A.  W.  Hof¬ 
mann  and  O.  Olshausen.— Both  these  memoirs  are  too  lengthy  for  any 
useful  abstraction. 

Distribution  of  the  Temperature  of  Central  Europe  during 
the  past  Winter. — Dr.  Dove. — From  the  various  meteorological 
phenomena  observed,  the  author  draws  the  conclusion  that  any  abnor- 
mally-low  temperature  in  Europe  travels  from  the  east  to  the  west, 
while  any  subsequent  abnormally-high  temperature  moves  from  the 
west  to  the  east.  The  observations  quoted  in  this  paper  extend  over 
almost  the  whole  of  Europe  and  a  large  portion  of  the  United  States 
of  America. 


Revue  des  Cours  Scientifiques  de  la  France  et  de  VEtr anger, 

May  28,  1870. 

Although  this  number  does  not  contain  any  paper  relating  diredtly 
to  chemistry,  we  must  not  omit  to  quote — 

Condition  of  Sciences  during  the  Middle  Ages.— Dr.  H.  Kopp. 

_ This  ledture  of  the  well-known  author  of  the  excellent  “  Geschichte 

der  Chemie,”  is  a  very  valuable  contribution  to  our  knowledge  of 
the  history  of  sciences,  as  well  as  to  the  organisation  of  the  more 
ancient  universities  of  Europe.  We  regret  that  the  length  of  the  dis¬ 
course  prevents  us  entering  into  details,  many  of  which  are  interesting 
as  well  as  amusing. 

June  4,  1870. 

This  number  contains  the  first  of  a  series  of  lectures  on  the — 

Isomerism  of  the  Elementary  Bodies  ;  Different  States  of 
Existence  of  Oxygen.— Dr.  Berthelot.— We  regret  that  the  length 
of  this  paper  (a  verbatim  report)  forbids  our  entering  into  any  de¬ 
tailed  abstraction  as  regards  ozone.  The  author  says  that  there 
exists,  at  least  in  some  cases,  a  certain  relation  between  the  states 
(allotropism  of  Berzelius)  of  an  element  in  free  state,  and  the  nature 
of  the  combination  from  which  it  is  disengaged;  that  an  elementary 
body  in  a  certain  state  can  more  readily  enter  into  one  kind  of  com¬ 
bination  than  in  another;  that  an  elementary  body  can  change  (can 


become  allotropic)  simultaneously  whilst  it  is  in  combination  with 
another  bod}'. 


Moniteur  Scientifique,  No.  323,  June  1,  1870. 

This  number  contains  the  following  original  papers  relating  to 
chemistry  and  collateral  sciences  : — • 

Influence  of  the  Motion  (that  is  to  say,  swift  movement  in  a 
certain  direction)  of  a  Source  of  Sound  or  Light  upon  the  Sound 
or  Light  Emitted  from  the  Objecft  in  Motion. — R.  Radan.— This 
paper  refers  to  the  researches  of  Dr.  Doppler,  made  in  1842  ;  those  of  Dr. 
Buijs-Ballot,  made  in  1845,  upon  the  Dutch-Rhenish  railway;  and  to 
the  experiments  made  by  M.  Fizeau,  and  many  other  savants ,  on  this 
subject. 

Critical  Essay  on  M.  J.  Raulin’s  Labours  on  Vegetation. — F. 
Papillon. — Avery  lengthy  memoir. 


NOTES  AND  QUERIES. 


Bauxite. — If  J.  B.  S.”  will  write  to  Dr.  Lunge,  South  Shields,  he 
will  learn  where  this  mineral  can  be  obtained  on  a  large  scale. 

Phosphate  of  Ammonia.— Will  the  gentleman  who  answered  an 
enquiry  regarding  the  manufacture  of  phosphate  of  ammonia  oblige 
by  giving  details  of  the  process,  or  state  where  full  information  may 
be  obtained? — J.  W.  M. 

The  Metric  System. — Observing  Mr.  Woodward’s  note  in  the 
Chemical  News  (vol.  xxi.,  p.  273),  I  beg  to  suggest  the  following 
abbreviations,  in  place  of  those  used  by  M.  Evers,  for  the  terms 
employed  in  the  metric  system  of  weights  and  measures: — Myria- 
metre,  mym.;  kilometre,  kim. ;  hectometre,  hem.;  decametre,  dem.; 
metre,  m. ;  decimetre,  dm. ;  centimetre,  cm. ;  millimetre,  mm.;  square 
kilometre,  sq.  kim.,  or  kim.2;  square  metre,  sq.m.,  or  m.2;  square 
centimetre,  sq.  cm.,  or  cm.2;  stere  or  cubic  metre,  s.  orc.m.,  or  m.3 ; 
cubic  centimetre,  c.cm.,  or  cm.3 ;  cubic  millimetre,  c.mm.,  or  mm.3; 
kilolitre,  kil. ;  hectolitre,  hel. ;  kilogramme,  kigm. ;  gramme,  gm. ; 
decigramme,  dgm. ;  centigramme,  cgm. ;  milligramme,  mgm.  The 
Greek  prefixes,  which  denote  multiples,  are  thus  represented  by  their 
first  two  letters  ;  and  the  Latin  prefixes,  which  denote  sub-divisions, 
indicated  by  their  first  letter :  gramme  is  gm.,  as  gr.  would  still  be 
required  for  grain.— J.  Currie. 


MEETINGS  FOR  THE  WEEK. 


Monday,  June  20th. — London  Institution,  8. 

Tuesday,  21st. — Ethnological,  8. 

Wednesday,  22nd. — Geological,  8. 

Thursday,  23rd. — Royal  Society  Club,  6.30.  Anniversary. 

-  Zoological,  8.30. 

Friday,  24th.— Quekett  Microscopical  Club,  8. 


TO  CORRESPONDENTS. 


Frank  H.  Stover  is  thanked  for  his  valued  communication.  We 
hope  for  more  anon,  as  promised. 

J.  Pattinson. — Tfianks  for  your  communication  ;  it  shall  receive 
attention. 

Hyposulphite  of  Soda  alone  is  of  no  use  in  dyeing  hair;  it  requires 
the  addition  of  a  lead  solution.  You  had  better  write  to  the  journal  in 
which  you  saw  the  statement. 

W.  H.  Walenn.— Received,  with  thanks. 

J.  F.  Hill. — Apply  to  Roberts,  Dale,  and  Co.,  Cornbrook  Chemical 
Works,  Manchester. 

Chartism. — The  reactions  are  very  simple,  and  are  to  be  found 
in  every  book  on  analysis. 

J.  Currie. — Mr.  J.  C.  Morton’s  “Cyclopcedia  of  Agriculture”  will 
probably  meet  your  requirements  ;  it  is  published  in  2  vols.  by 
Blackie  and  Son.  Baxter’s  “Library  of  Agriculture,”  2  vols.  (Simp- 
kin  and  Co.) ;  “  The  Rural  Cyclopcedia,”  by  the  Rev.  J.  Wilson,  3  vols. 
(Fullarton  and  Co.);  and  Doyle’s  “Cyclopcedia  of  Practical  Hus¬ 
bandry,”  published  by  H.  G.  Bohn,  are  also  good  books  on  the  sub¬ 
ject. 

BOOKS  RECEIVED. 

Researches  on  Diamagnetism  and  Magne-Crystallic  Adtion,  including 
the  Question  of  Diamagnetic  Polarity.  By  John  Tyndall,  LL.D., 
F.R.S.  London:  Longmans  and  Co. 

Notes  of  a  Course  of  Nine  Ledtures  on  Light,  delivered  at  the  Royal 
Institution  of  Great  Britain,  April — June,  1869.  By  John  Tyn¬ 
dall,  LL.D.,  F.R.S.  London:  Longmans  and  Co. 

Water  Analysis:  a  Practical  Treatise  on  the  Examination  of  Potable 
Water.  By  J.  Alfred  Wanklyn,  M.R.C.S.,  late  Professor  of 
Chemistry  to  the  London  Institution ;  and  Ernest  Theophron 
Chapman.  2nd  Edition,  Edited  by  E.  T.  Chapman.  London: 
Triibner.  1870. 
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ON  THE 

AMMONIA  COMPOUNDS  OF  PLATINUM.* 

By  WILLIAM  ODLING,  M.B.,  F.R.S., 

Fullerian  Professor  of  Chemistry,  Royal  Institution. 

For  nearly  a  century  past  ammonia  gas,  discovered  by 
Priestley  in  1774,  has  been  a  subject  of  extreme  interest 
to  chemists.  This  ammonia  gas,  PI3N,  is  especially 
characterised  by  its  property  of  uniting  direCtly  with  hydro¬ 
chloric  acid  gas,  HC1,  to  form  a  solid  deposit  of  sal- 
ammoniac,  or  hydrochloride  of  ammonia,  H3N.HC1. 

In  several  important  particulars,  sal-ammoniac  presents 
a  remarkable  similarity  of  behaviour  to  chloride  of  potas¬ 
sium  :  and  by  linking  together  the  hydrogen  of  its  acid 
with  its  ammonia  so  as  to  form  the  grouping  H3N.H  or 
H4N,  it  may  be  regarded  as  the  chloride  of  a  composite 
metal  ammonium,  just  as  potassium  chloride  is  the  chloride 
of  the  simple  metal  potassium  ;  thus 

(H3N.H)C1  KC1. 


C2H5.H.>N.  This  ethylamine  constitutes  a  very  vola 
tile  liquid,  vapourising  considerably  even  at  ordinary 
temperatures.  Its  vapour  closely  resembles  ammonia  gas, 
but  is  distinguishable  therefrom  by  its  ready  inflamma¬ 
bility.  Like  ammonia,  ethylamine  combines  directly  with 
hydrochloric  acid  to  form  ethylamine  sal-ammoniac,  or 
hydrochloride  of  ethylamine,  CLHjfLN.HCl.  Like  am¬ 
monia,  also,  ethylamine  is  extremely  soluble  in  water; 
and  its  solution,  like  that  of  ammonia,  behaves  in  many 
respedts  as  a  definite  hydrate,  C2H5H2N.H2O,  not  ob¬ 
tainable,  however,  in  the  isolated  state,  but,  like  hydrate 
of  ammonia,  known  only  in  the  state  of  solution. 

There  exist,  moreover,  derivatives  of  ammonia  in  which 
a  portion  of  its  hydrogen  is  replaced,  not  by  a  monad,  but 
by  a  diad  residue  or  radical.  Just,  for  example,  as  diad 
ethylene,  C2H4,  replaces  the  hydrogen  of  two  units  of 
hydrochloric  acid  to  form  ethylenic  chloride,  C2H4.C12,  so 
can  it  also  replace,  in  part,  the  hydrogen  of  two  units 
of  ammonia  to  form  ethylenamine,  C2H4(H2N)2  or 
(C2H4)"H4N2.  This  double  ammonia  unites  with  tivo 
units  of  hydrochloric  acid  to  form  the  definite  hydro¬ 
chloride,  C2H4(H2N)2.2HC1,  and  with  two  units  of  water 
to  form  the  equally  definite,  stable,  isolable,  volatile, 
crystallisable  hydrate,  C2H4(H2N)2.2H20. 

The  hydrochloride  and  non-isolable  hydrate  of  ethyla¬ 
mine  being  compared  with  the  chloride  and  hydrate  of 
the  monad  alkali-metal  potassium,  the  hydrochloride  and 
isolable  hydrate  of  ethylenamine  are  similarly  comparable 
with  the  chloride  and  hydrate  of  the  diad  alkali-metal, 
barium,  thus : — 


Ordinarily,  when  potassium  chloride  is  subjected  to  the 
aCtion  of  a  weak  current,  no  potassium,  but  only  potash, 
makes  its  appearance  at  the  negative  pole;  but  if  the 
negative  pole  be  constituted  of  a  drop  of  mercury,  the 
eleCtrolytically-liberated  potassium  remains  dissolved  in 
the  mercury  as  potassium-amalgam,  K*Hgy.  Similarly, 
when  solution  of  sal-ammoniac  is  subjected  to  electrolysis, 
the  negative  pole  being  constituted  of  mercury,  there  is 
produced  a  bulky  amalgam  of  ammonium  (H3N.H).vHgy ; 
which,  however,  when  no  longer  under  the  influence  of 
the  current,  speedily  breaks  up  into  ammonia,  hydrogen, 
and  mercury.  Ammonium-amalgam  may  further  be  pro¬ 
duced  on  a  large  scale  by  the  aCtion  of  potassium-amalgam 
or  sodium-amalgam  on  sal-ammoniac  solution,  thus  : — 

*(H3N.H)C1  +  K.vHgy  =  xKC\  +  (H3N.H),vHgj. 

Another  characteristic  property  of  ammonia  gas  is  its 
extreme  solubility  in  water.  By  its  dissolution  it  furnishes 
a  liquid  having  many  of  the  properties  of  aqueous  potash, 
as,  for  example,  the  properties  of  affecting  test-paper,  of 
neutralising  acids,  and  of  precipitating  metallic  salts. 
And  just  as  sal-ammoniac  may  be  regarded  as  a  chloride 
of  ammonium,  analogous  to  chloride  of  potassium,  so  may 
aqueous  ammonia  be  regarded  as  a  hydrate  of  ammoniaim 
analogous  to  hydrate  of  potassium,  thus  : — 

(H3N.H)HO  KHO. 

But  whereas  chloride  of  ammonium,  analogous  to  chloride 
of  potassium,  constitutes  a  definite  body, — hydrate  of 
ammonium,  analogous  to  hydrate  of  potassium,  has  an 
inferential  existence  only.  It  is  inferred  to  exist  in  solu¬ 
tion  from  the  reactions  of  the  solution  ;  but,  under  all 
attempts  at  extraction,  it  breaks  up  into  ammonia  gas  and 
-water,  thus  : — 

(H3N.H)HO  or  H3N.H20  =  H3N  4-  H20. 

But  by  far  the  most  interesting  circumstance  with  regard 
to  ammonia  is  its  property,  so  remarkably  developed  by 
Hofmann,  of  serving  as  a  type  from  which  compounds  of 
-the  most  varied  character  are  derivable  by  substitution. 
Just,  for  example,  as  the  hydrocarbon  residue,  or  radical, 
ethyl,  C2H5,  can  replace  the  hydrogen  of  hydrochloric 
acid  to  form  ethylic  chloride,  C2H5.C1,  so  can  it  also 
replace  the  hydrogen  of  ammonia  to  form  ethylamine, 


*  A  ledture  delivered  before  the  Royal  Institution  of  Great  Britain, 
June  10,  1870. 


K'Cl  4  CaH5(HaN)H  '-'Cl  Ba"CL  4  CaH4(HaN)aHa  p'Cl, 

K'HO  4  CaHs(HaN)H  KHO  Ba"(HO)a  4  CaHa(HtN)aHa  b"(HO) 

And  hydrate  of  ethylenamine  agrees  with  hydrate  of 
barium,  as  well  in  being  a  powerfully  alkaline  base,  as  in 
being  de-hydratable,  not  by  the  aCtion  of  heat,  but  by 
indirect  methods' only. 

Through  the  further  researches  of  Hofmann,  chemists 
are  acquainted  with  ammonias  and  di-ammonias,  in  which, 
not  only  one-third,  but  two-thirds  and  three-thirds  of  the 
hydrogen  are  replaced  by  monad  ethyl  and  diad  ethylene 
respectively.  With  regard  to  these  compounds,  both  in 
their  properties  and  in  the  nature  of  the  hydrochlorides 
and  hydrates  which  they  furnish,  di-  and  tri-ethylamine 
correspond  very  closely  to  ethylamine  ;  di-  and  tri- 
ethylenamine  very  closely  to  ethylamine. 


Mono- 
Di-  .. 
Tri-  .. 


Ethylamines. 

(C2H5)'H2N 

(C2H5)'2HN 

(C2H5)'3N 


Ethylenamines. 

(c2h4)"h4n2 

(c2h4)"2h2n2 

(C2H4)"3N2 


Although,  in  this  way,  the  principal  developments  and 
ultimate  establishment  of  the  idea  of  ammonia  as  a  type 
have  resulted  from  investigations  in  organic  chemistry, 
the  idea  itself  appears  to  have  originated,  in  the  first 
instance,  from  investigations  made  in  mineral  chemistry; 
and  especially  from  the  investigation  of  compounds  formed 
by  the  reaction  of  certain  metallic  salts  and  ammonia. 
Graham,  indeed,  had  early  represented  certain  compounds 
of  metallic  chlorides  with  ammonia  as  being  metallicised 
sal-ammoniacs  ;  but  the  notion  of  ammonia  as  a  trihydric 
type,  susceptible  of  three  successive  degrees  of  substitution, 
was  first  enunciated  by  Laurent,  and  was  employed  by 
that  most  original  chemist  to  explain,  among  other  matters, 
the  constitution  of  different  ammoniated  compounds  of 
platinum,  discovered  by  Magnus,  Gros,  and  Reiset  suc¬ 
cessively.  These  compounds  he  represented  as  being 
salts  of  derived  ammonias,  in  which  different  proportions 
of  the  hydrogen  of  ammonia  were  replaced  by  platinum. 

Platinum  is  a  moderately  hard  pewter-coloured  metal, 
possessed  of  many  singular  properties.  It  was  first 
recognised  as  a  distinCt  metal  by  Wood,  an  assayer  of 
Jamaica,  in  1741.  The  mode  of  working  it  was  discovered 
and  practised  by  Wollaston  early  in  the  present  century, 
and  described  by  him  in  the  Philosophical  Transactions 
for  1829.  Platinum  is  especially  characterised  by  its  high 
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specific  gravity  ;  by  its  low  conductivity,  dilatability,  and 
specific  heat ;  by  its  high  du&ility  and  tenacity  ;  by  its 
facile  divisibility  and  reducibility  ;  by  its  curious  absorp¬ 
tivity  of  certain  gases,  more  especially  hydrogen  ;  by  its 
difficult  attackability  by  chemical  agents  ;  and  by  its 
infusibility  at  the  highest  furnace  heats.  And  by  each  of 
these  several  properties,  except,  perhaps,  its  high  specific 
gravity,  is  it  suited  to  some  special  application  in  the  arts. 

Chemically,  platinum  is  characterised  by  its  high  atomic 
weight,  197  ;  and  by  its  formation  of  two  well-defined 
chlorides, — a  perchloride,  also  known  as  platinic  chloride, 
expressed  by  the  formula  Pt""Cl4,  and  a  protochloride, 
also  known  as  platinous  chloride,  expressed  by  the 
formula  Pt"Cl2.  Platinic  chloride  occurs  in  crystalline 
dark  orange  masses,  freely  soluble  in  water.  Platinous 
chloride  forms  an  olive-brown  amorphous  powder,  quite 
insoluble  in  water,  but  dissolving  in  hydrochloric  acid 
to  form  an  ochre-coloured  liquid.  In  1828,  the  late 
Professor  Magnus,  by  supersaturating  this  liquid  with 
ammonia,  obtained  a  remarkable  compound,  containing 
the  elements  of  platinous  chloride  and  ammonia,  and 
presenting  itself  as  a  dull  green,  usually  crystalline, 
precipitate.  This  notable  green  precipitate  has  formed 
the  subjeCt  of  frequent  investigation  from  then  till  now  ; 
and  different  views  of  its  constitution,  from  time  to  time, 
have  been  put  forward.  But  no  one  of  these  views  has 
received  a  sufficiently  general  acceptance  to  warrant  the 
designation  of  the  compound  in  accordance  therewith  ;  so 
that,  from  the  period  of  its  discovery  down  to  the  present 
day,  it  has  ever  borne  the  honoured  name  of  its  discoverer, 
and  been  known  as  the  green  salt  of  Magnus. 

Some  time  after,  Gros,  in  1838,  by  treating  the  salt  of 
Magnus  with  nitric  acid,  obtained  a  peculiar  series  of  pale 
yellow,  or  colourless,  platin-ammonia  compounds.  Next 
in  1840-44  et  seq.,  Reiset  and  Peyrone,  by  aCting  on  the 
salt  of  Magnus,  or  on  platinous  chloride  itself,  with  am¬ 
monia,  obtained,  independently  of  each  other,  two  addi¬ 
tional  series  of  compounds,  having  relations  of  metamor¬ 
phosis  both  with  one  another  and  with  the  foregoing  series 
of  Gros.  Then,  in  1846,  Raewsky,  by  aCting  on  the  salt 
of  Magnus  with  nitric  acid,  obtained  yet  another  series  of 
compounds,  differing  from  those  furnished  to  Gros  by  the 
same  reagent. 

But  the  formulae  attributed  by  Raewsky  to  the  salts 
which  he  had  just  discovered  were  inconsistent,  both  with 
Laurent’s  view  of  ammonia  as  a  type,  and  with  other 
views  of  chemical  constitution  which  those  illustrious 
fellow-workers,  Laurent  and  Gerhardt,  shared  in  common. 
Accordingly,  Gerhardt,  in  1848,  subjected  Raewsky’s 
formulae — notwithstanding  their  corroboration  by  a  Com¬ 
mittee  of  the  Academy — -to  a  most  trenchant  criticism  ; 
and,  after  supplementing  his  criticism  by  laboratory  re¬ 
search,  published,  in  1850,  his  celebrated  memoir  “  On  the 
Ammoniacal  Compounds  of  Platinum.”  In  this  memoir, 
he  established  the  existence  of  another,  entirely  new,  series 
of  platin-ammonia  compounds ;  he  showed,  by  experiment, 
the  simple  relationship  in  which  the  salts  of  Raewsky 
stand  to  the  salts  of  Gros  ;  and  he  set  forth  a  complete, 
self-consistent,  scheme  of  viewing  the  several  series  of 
platin-ammonia  compounds  in  their  relations  to  ammonia 
and  to  one  another. 

Since  the  publication  of  Gerhardt’s  memoir,  further  im¬ 
portant  contributions  to  the  knowledge  of  platin-ammonia 
compounds  have  been  made  by  different  chemists,  especially 
by  Buckton,  Hadow,  and  Thomsen.  But  neither  before 
nor  since  lias  any  complete  general  scheme  of  the  con¬ 
stitution  of  this  class  of  bodies  been  put  forward.  Never¬ 
theless,  the  scheme  of  Gerhardt,  though  always  treated 
with  respedt,  has  never  met  with  general  acceptation,  and 
nowadays,  at  any  rate,  is  open  to  very  serious  objec¬ 
tions.* 

*  Gerhardt’s  own  base  platinamine,  for  instance,  is  represented  by  the 
certainly  improbable  formula,  pt2HN  or  Pt"HN,and  its  hydrochloride 
by  the  yet  more  improbable  formula,  pt2HN.2HCl ;  in  which  the  unit 
of  a  mon-ammonia  is  represented  as  combined  with  two  units  of  hy¬ 
drochloric  acid,  and  by  which  the  entire  chlorine  of  the  s^Jt  is  repre¬ 
sented  as  fulfilling  one  and  the  same  function, 


The  attention  of  the  writer  having,  of  late,  been  directed 
to  the  study  of  these  compounds,  he  has  succeeded  in 
differentiating  the  simplest  of  the  platinum  sal-ammoniacs 
from  several  allied  and  isomeric  bodies  with  which  it  had 
before  been  confounded;  and  in  obtaining  from  it  the  cor¬ 
responding  hydrated  base  of  the  series.  He  has  also  ob¬ 
tained  some  reactions  of  interest  with  bodies  belonging  to 
the  more  complex  series  ;  and,  as  a  general  result  of  his 
inquiries,  has  ventured  to  put  forward  a  new  scheme  of 
regarding  the  entire  group  of  bodies.  This  scheme  is  based 
on  the  recognition  of  two  principal  fadts  or  proposi¬ 
tions  : — 

1.  The  different  platin-ammonia  compounds  are  pro¬ 
duced,  in  the  first  instance,  from  platinous  chloride,  Pfci**£ ; 
and  just  as  the  platinum  of  this  compound  possesses  the 
property  of  taking  up  two  additional  proportions  of  chlo¬ 
rine,  so  as  to  furnish  the  platinic  compound,  Cl2PtCl2,  or 
Pt'"'Cl4,  so  also  does  the  platinum  of  the  different  ammo- 
niated  bodies  obtained  from  platinous  chloride  possess  the 
property  of  taking  up  two  proportions  of  chlorine,  or  its 
equivalent  of  other  negative  radical,  so  as  to  furnish 
platinic  compounds  corresponding  to  the  original  platinous 
compounds  respectively.  Hence,  the  division  of  platin- 
ammonia  compounds  into  the  two  classes  of  platinous  and 
platinic  ;  the  compounds  of  the  former,  differing  in  con¬ 
stitution  from  those  of  the  latter  class,  just  as  platinic 
differs  from  platinous  chloride,  by  a  diredt  fixation  of 
chlorine. 

2.  The  monad  residue,  or  radical  amidogen,  PI2N,  is 
capable  of  becoming  the  monad  radical  ammon-amidogen, 
H2N.H3N,  or  H5N2,  just  as  the  monad  radical  methyl, 
H3C,  is  capable  of  becoming  the  monad  radical  methylen- 
methyl  or  ethyl,  H3C.H2C  or  H5C2.*  Viewing  sal-ammo¬ 
niac,  H3N.HCI,  as  the  analogue  of  methylic  chloride, 
H2CHC1,  the  difference  is  noticeable  that,  while  the  am¬ 
monia  both  of  sal-ammoniac  and  ammon*amidogen  is 
easily  separable,  the  methylen  both  of  methylic  chloride 
and  methylen-methyl  is  inseparable  from  the  remaining 
constituents  of  the  respective  compounds.  Hence,  the 
distinction  between  the  two  classes  of  amic  and  ammon- 
amic  platinum  compounds,  the  latter  differing  from  the 
former  by  an  actual  addition  of  diad  ammonia,  much  as 
ethylic  differ  from  methylic  compounds  by  a  virtual  addi¬ 
tion  of  diad  methylen.  The  parallelism  is  indicated  in  the 
under-written  formulae  for  methylic  chloride  and  ethylic 
chloride,  sal-ammoniac  and  ammonio-chloride  of  silver, 
respectively — 

H2CHC1  H2C )  II  H2N.HC1  H3N }  Ag 

H2C  j  Cl  H3N/CI 

The  group  of  platin-ammonia  compounds  is  thus  divisible 
into  the  two  classes  of  platinous  and  platinic;  and  each 
of  these  again  into  the  two  classes  of  amic  and  ammon- 
amic  compounds.  To  these  four  classes  must  yet  be  added 
a  fifth  sub-class  of  di-platinic  compounds,  including  the 
nitrate-chloride  of  Raewsky,  and  the  subsequently-dis¬ 
covered  nitrate  of  Gerhardt  and  chloride  of  Hadow.  The 
scheme  of  the  constitution  of  the  entire  group,  in  accord¬ 
ance  with  the  writer’s  views,  is  exhibited  in  the  accom¬ 
panying  table  of  the  principal  chloride,  hydrate,  nitrate, 
and  nitrite  compounds. 

Platinum  Bases  and  Salts  (proposed  scheme). 

Plcitosaminc. 

Pt”(H2N)2.2HCl 

Pt"(H2N)2.2H(HO) 

Pt''(H2N)2.2H(N03) 

Amo-platosamine  (Reiset’s). 

Pt"(H5N2)2.2HCl.Aq. 

Pt”(H5N2)2.2H(HO) 

Pt”(H5N2)2.2H(N03) 


*  Philosophical  Magazine,  1869,  p.  459, 
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Platinaminc  (Gerhard t’s). 

Cl2Pt""(H2N)a.2I-ICl 
Cl2Ptr,"(H2N)2.2H(H0)  ? 
(H0)2Pt""(H2N)..2H(H0) 

OPt""(H2N)2.2H(N03).3Aq  ? 
(N03)2Pt""(H2N)3.2H(N03) 

Amo-platinamine  (Gros’s). 

Cl2Pt""(H5N.)a.2HCl 

Cl2Pt""(H5N2)2.2H(N03) 

(H0)2Pt""(H5N2)2.2H(N03) 

(N02)2Pt""(H5N2)2.2H(N03) 

(N02)2Pt'"'(H5N2)2.2HCl 


Amo  -  di pi  atin  amine 
(Raewsky’s,  &c.). 


(  Cl2OPt2"" 
Cl2OPt2’"' 
i  (N03)20Pt2"" 

Platoscimine. 


(H5N2)4.4HC1. 

(H5N2)4.4HN03.Aq. 

(H5N2)4.4HN03.Aq. 


The  hydrochloride  is  obtainable  by  dired  adion  of  pla- 
tinous  chloride,  Pt"Cl2,  on  ammonia,  just  as  ethylenamine 
hydrochloride  is  obtainable  by  diredt  adtion  of  ethylenic 
chloride,  (C2H4)"C12,  on  ammonia  ;  and,  in  both  reactions, 
the  two  compounds  are  each  accompanied  by  various  other 
produds.  The  parallelism,  in  constitution  and  properties, 
of  the  two  compounds  and  of  their  corresponding  hydrates 
is  complete— 


Pt''(H2N)2.2HCl  C2H4(H2N)2.2HC1 

Pt"(H2N)2.2H20  C2H4(HaN)2.2H20 

Hydrochloride  of  platosamine,  in  its  pure  state,  has  a 
dull,  very  pale,  primrose  colour,  approaching  almost  to 
white.  It  is  very  insoluble  in  cold,  considerably  more 
soluble  in  hot  water.*  From  its  concentrated  hot  solu¬ 
tion  it  is  usually  deposited  as  a  flocculent-looking,  though 
really  crystalline,  or  partly  crystalline,  precipitate  ;  and 
by  slow  cooling  of  the  solution,  it  may  be  obtained  wholly 
in  the  form  of  distind  needles.  The  base  is  obtained 
from  the  hydrochloride,  through  the  intervention  of  the 
sulphate,  by  decomposing  the  latter  with  baryta  water. 
It  is  extremely  soluble  in  water,  and  readily  crystallisable. 
It  furnishes  a  solution  manifesting  a  strongly  alkaline  re- 
adion,  liberating  ammonia  from  its  salts,  neutralising 
acids,  absorbing  carbonic  acid  from  the  air,  and  de¬ 
composing  metallic  salts— the  precipitates  thrown  down 
being,  however,  for  the  most  part  double  compounds. 

The  base  and  other  soluble  platosamine  compounds 
are  charadterised  by  giving  with  hydrochloric  acid  a 
precipitate  of  the  hydrochloride,  which,  when  formed  in 
this  way,  is  almost  always  yellow  and  crystalline.  All 
platosamine  compounds,  including  the  hydrochloride, 
exhibit  the  platinous  property  of  absorbing  chlorine,  and 
hence  of  decolourising  a  mixture  of  hydrochloric  acid  and 
permanganate,  to  yield  platinamine  compounds  ;  and 
they  all,  including  the  hydrochloride,  dissolve  in  gently- 
heated  ammonia,  to  yield  their  corresponding  amo- 
platosamine  compounds. 


Amo-platosamine. 

The  hydrochloride  of  this  series,  unlike  that  of  the  pre¬ 
ceding,  is  freely  soluble  in  water.  It  is  a  beautiful  salt, 
crystallising  usually  in  a  mass  of  interlaced  lengthy 
needles.  It  is  made  by  dissolving  platinous  chloride,  salt 
of  Magnus,  or  the  above  platosamine  hydrochloride,  in 
aqueous  ammonia  at  a  gentle  heat.  The  hydrated  base 
is  obtained  from  it,  as  is  the  preceding  hydrated  base 
from  the  preceding  hydrochloride.  The  so-produced 
hydrate  corresponds  in  its  general  properties  with  the 
above  hydrate  of  platosamine,  than  which,  however,  it  is 
far  more  powerfully  alkaline.  From  different  metallic 
salts  it  throws  down  the  respedive  metallic  hydrates. 

Amo-platosamine  salts,  like  those  of  platosamine, 
exhibit  the  platinous  property  of  decolourising  a  mixture 


*  The  orange-yellow,  scaly,  far  more  soluble  hydrochloride,  obtained 
by  dissolving  salt  of  Magnus  in  sulphate  of  ammonia  solution,  is  a 
distind  compound. 


of  hydrochloric  acid  arid  periilanganate,  of  diredly 
absorbing  chlorine  or  bromine,  and  also  of  diredly  absorb¬ 
ing  nitric  peroxide,  to  furnish  amo-platinic  compounds.* 
The  resulting  amo-platinic  chloro-chloride  occurs  as  a 
pale  yellow,  the  nitro-chloride  as  a  pale  green,  and  the 
nitro-nitrate  as  a  paleblue  precipitate.  Amo-platosamine 
is  further  distinguished  from  platosamine  by  the  free 
solubility  of  its  hydrochloride,  and  by  the  readion  of  this 
salt  with  platinous  chloride  solution  to  throw  down  the 
green  salt  of  Magnus. 

Platinic  Compounds. 

The  most  charaderistic  of  the  salts  of  platinamine  is  the 
chloride  Cl2Pt'"'(H2N)2.2HCl.  It  is  best  made  by  addi¬ 
tion  of  permanganate,  in  very  slight  excess,  to  a  hot 
solution  of  platosamine  hydrochloride,  acidified  with 
hydrochloric  acid.  It  is  a  beautiful  bright  yellow  salt, 
dissolving  sparingly  in  cold,  moderately,  though,  on 
account  of  its  density,  somewhat  slowly,  in  boiling  water  ; 
and  crystallising  readily  on  cooling  in  isolated  octohedrons 
or  square  plates.  It  reads  with  excess  of  ammonia,  at  a 
gentle  heat,  to  form  the  insoluble  chloride  of  amo- 
platinamine.  Its  chlorine,  like  that  of  the  amo-platinic 
chloride,  is  evidently  in  two  different  conditions  of  attack- 
ability  by  reagents,  such  as  alkalies  and  silver  salts.  The 
hydrate  of  platinamine  is  obtained  from  the  hydrate- 
nitrate,  by  means  of  ammonia,  as  a  neutral,  almost  in¬ 
soluble,  bright  yellow,  crystalline  precipitate. 

The  best  known  salt  of  amo-platinamine  is  the  chlora- 
nitrate,  Cl2Pt"''(NaH5)2.2HN03,  obtained  by  treating  the 
salt  of  Magnus,  or  preferably  the  hydrochloride  of  amo- 
platosamine,  with  nitric  acid.  It  is  moderately  soluble  in 
water,  and  crystallises  therefrom  in  brilliant  white  flat 
prisms.  Its  chlorine  is  not  immediately  recognisable  by 
nitrate  of  silver ;  and  is  only  partially  precipitable 
thereby,  even  after  long  boiling.  Its  solution  yields,  with 
ammonium  chloride  and  sodium  sulphate,  crystalline 
white  precipitates  of  the  chloro-chloride  and  chloro- 
sulphate  respedively. 

The  most  familiar  salt  of  amo-diplatinamine  is  the 
chloroxy-nitrate,  Cl20Pt2""(H3N2)4.4HN03.Aq.  It  is  best 
made  by  boiling  the  chloro-nitrate  or  chloro-chloride  of 
amo-platinamine  with  nitric  acid  and  nitrate  of  silver.  It 
presents  considerable  resemblance  to  the  chloro-nitrate 
of  amo-platinamine,  but  its  solution  is  not  disturbed 
either  by  sulphate  of  sodium  or  chloride  of  ammonium. 
It  yields,  moreover,  with  platinous  chloride  solution,  a 
moss-like  coppery  precipitate  which  is  highly  charaderistic 
(Hadow). 


NOTE  ON  THE 

TEMPERATURE  AND  HEATING-POWERS  OF 

FLAMES. f 


By  W.  M.  WATTS,  D.Sc. 


Mr.  Watts  has  forwarded  to  us  the  following  remarks 
on  Messrs.  Silliman  and  Wurtz’s  paper  “  On  the  Tem¬ 
peratures  of  Flames,”  which  appeared  in  our  last  and 
previous  numbers,  in  which  certain  conclusions  on  some 
pradical  points  of  importance  are  stated. 

The  following  numbers  are  corredly  given  as  repre¬ 
senting  the  amounts  of  heat  evolved  by  the  complete 
combustion  of  equal  volumes  of  the  following  gases:— 

Hydrogen .  34462 

Carbonic  oxide .  3364.2 

Marsh  gas .  io45o4 

Olefiant  gas  .  166012 


*  The  reaction  of  amo-platosamine  compounds  with  nitric  peroxide 
was  discovered  by  Hadow,  but  received  from  him  a  different  interpre¬ 
tation. 

+  From  the  Philosophical  Magazine,  May,  1870. 
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Descent  of  Glaciers. 


f  Chemical  News, 
l  J une  24,  1S70. 


But  the  conclusion  that  the  heating-power  of  olefiant 
gas  is  greater  than  that  of  an  equal  volume  of  hydrogen 
is  condemned  as  erroneous  ;  and  the  authors  give,  as  the 
result  of  their  investigations,  “  that  the  powers  of  the 
flames  of  pure  hydrogen  and  pure  olefiant  gas,  even  when 
used  to  the  greatest  advantage,  to  heat  water  below  its 
boiling-point  are  almost  or  quite  identical.” 

There  seems  to  be,  throughout  the  paper,  a  confusion 
between  the  heating-power  of  a  gas  and  the  temperature 
of  its  flame  in  air. 

It  is  quite  true  that,  because  the  specific  heat  of  steam, 
(which  is  one  of  the  products  of  combustion  of  olefiant 
gas)  is  greater  than  the  specific  heat  of  carbonic  anhydride 
(the  only  produdt  of  combustion  of  carbonic  oxide),  the 
calculated  flame-temperature  of  the  latter  gas  is  higher 
than  that  of  the  former;  but,  for  the  very  same  reason,  if 
these  gaseous  products  of  combustion  expend  their  heat 
in  raising  the  temperature  of  water,  the  greatest  effect 
will  be  produced  by  the  olefiant  gas,  although  the  tem¬ 
perature  of  its  flame  is  not  so  high  as  that  of  the  flame 
of  carbonic  oxide.  If  the  gases  give  up  the  whole  of  their 
heat  to  the  water,  it  is  obvious  that  the  calorific  effedts 
must  be  precisely  in  the  ratio  of  the  numbers  already 
quoted;  and,  even  if  they  escape  at  a  temperature  con¬ 
siderably  above  o°  C.,  their  relative  effedts  will  be  nearly 
the  same.  If  we  suppose  the  produdts  of  combustion  to 
have  a  temperature  of  200°  C.  when  they  escape,  the 
following  quantities  of  heat  will  still  be  available  by  the 
combustion  of  equal  volumes  of  carbonic  oxide  and 
olefiant  gas 

Lbs.  of  water  raised  from 
Las  burnt..  „  ~  n 

o°  C.  to  ioo°  C. 


14  lbs.  carbonic  oxide  ..  ..  ..  314 

14  lbs.  olefiant  gas  .  1546 


And  these  numbers  are  almost  exadtly  in  the  same  ratio 
as  the  numbers  33642  and  166012.  We  conclude,  there¬ 
fore,  that  the  numbers  quoted  (vol.  xxi.,  p.  282),  in  which,  ac¬ 
cording  to  Messrs.  Silliman  and  Wurtg,  “several  most 
grave  errors  are  involved,”  do,  in  reality,  strictly  represent 
the  heating-effedts  of  the  different  gases  when  employed 
the  greatest  advantage,  in  heating  water  below 
ioo°  C. 

The  omission  of  the  correction  for  the  latent  heat  of 
steam  in  Bunsen’s  original  calculation  of  the  temperature 
of  the  hydrogen-flame  has  been  already  pointed  out  by 
Dibbits.* 

In  the  calculation  of  the  temperature  of  the  hydrogen- 
flame  given  in  this  paper  (p.  283),  there  is  also  an  error  in 
assigning  to  liquid  water  the  specific  heat  o-48o5,  instead 
of  1.  The  formula  should  be — 


x 


34462  -  9(637  -  48-05) 
4-3245 


6743°  C. 


Another  of  the  conclusions  arrived  at  in  this  paper  is 
erroneous,  viz.,  “  That,  of  all  known  gases,  the  highest 
calorific  effedts, f  under  ordinary  atmospheric  conditions, 
are  obtainable  from  carbonic  oxide ,  whose  calorific  value, 
above  ioo°  C.,  is  about  3000°  C.” 

The  flame  of  cyanogen  is  hotter  than  that  of  carbonic 
oxide,  the  calculated  temperature  of  the  flame  of  cyanogen 
in  air  being  3519°  C.,  and  in  oxygen  no  less  than  105570  C. 
It  must  be  remembered,  however,  that  these  results  of 
calculation  in  no  way  express  the  adtual  flame-tem¬ 
peratures.  The  calculated  temperature  of  the  oxy- 
hydrogen-flame  is  6743°  C. ;  but  the  experiments  of 
Devilled  and  Bunsen||  agree  in  fixing  between  2500°  C. 
and  2800°  C.  The  following  are  the  calculated  and  ex¬ 
perimental  flame-temperatures  of  certain  gases;  it  will 
be  seen  that  the  flame  of  cyanogen  is  shown  by  experi¬ 
ment  also  to  have  the  highest  temperature  : — 


*  Pogg.  Ann.,  vol.  exxii.,  p.  497. 

+  Read  “  flame-temperatures.” 
t  Lepons  snr  la  Dissociation,  p.  281. 
II  Pogg.  Ann.,  vol.  cxxxi.,  p.  161. 


Calculated.  Experimental. 


0  C.  c  C. 

Hydrogen  in  air  ..  ..  2701  ..  2024 

,,  „  oxygen  ..  6743  ..  2844 

Carbonic  oxide  in  air  ..  2996  ..  1997 

■_  ,,  oxygen  7067  . .  3033 

Cyanogen  in  air  ..  ..  3519  • .  3297 

,,  ,,  oxygen  ..  10557  •• 

Olefiant  gas  in  air  . .  . .  2727  . .  — 

,,  ,,  oxygen  . .  8606  . .  — 


ON  THE  DESCENT  OF  GLACIERS.* 

Ey  The  Rev.  HENRY  MOSELEY,  M.A.,  F.R.S., 
Canon  of  Bristol,  and  Instit.  Imp.  Sci.  Paris  Corresp. 

(Concluded  from  p.  278.) 


All  Alpine  travellers,  from  De  Saussure  to  Forbes  and 
Tyndall,  have  borne  testimony  to  the  intensity  of  the 
solar  radiation  on  the  surfaces  of  glaciers.  “  I  scarcely 
ever,”  says  Forbes,  “  remember  to  have  found  the  sun 
more  piercing  that  at  the  Jardin.”  This  heat  passes 
abruptly  into  a  state  of  intense  cold  when  any  part  of  the 
glacier  falls  into  shadow  by  an  alteration  of  the  position 
of  the  sun,  or  even  by  the  passing  over  it  of  a  cloud.  Now 
the  Mer  de  Glace  moves  faster  by  day  than  by  night.  Its 
mean  daily  motion  is  twice  as  great  during  the  six  summer 
as  during  the  six  winter  months.  The  connection  between 
its  rate  of  motion  and  the  external  temperature  is  most 
remarkable.  It  has  been  carefully  observed,  and  the 
results  as  recorded  by  Professor  Forbes  leave  no  doubt  of 
the  fad,  that  no  change  of  external  mean  temperature  is 
unaccompanied  by  a  corresponding  change  of  glacier 
motion.  From  this  it  follows  that  the  two  are  either  de¬ 
pendent  on  some  common  cause,  or  that  the  one  set  of 
changes  stands  in  the  relation  of  a  cause  to  the  other. 
That  both  sets  of  phenomena — the  changes  of  the  sun’s 
heat,  and  the  changes  of  glacier  motion — should  be  due 
to  some  common  independent  cause,  seems  impossible. 
We  are  forced,  therefore,  on  the  conclusion  that  one  is 
caused  by  the  other.  And  as  the  changes  in  the  glacier 
motion  cannot  cause  the  changes  of  solar  heat,  it 
must  be  the  changes  of  solar  heat  which  causg  the  changes 
of  glacier  motion.  The  sun  is  obviously  master  of  the 
glacier.  Nor  is  this  to  be  considered  a  startling  or  im¬ 
probable  conclusion.  Heat  is  but  another  form  of 
mechanical  power.  This  power  is  constantly  streaming 
into  the  glacier  ;  for  ice  is  dia-thermanous.  It  is  readily 
penetrable  by  luminous  heat.  This  has  been  shown  by 
Tyndall,  who,  having  sent  a  beam  of  heat  through  a  block 
of  Wenham  Lake  ice,  saw  its  course  starred  by  the  dilata¬ 
tions  of  the  ice.  I  have,  moreover,  myself  obtained  an 
ice  lens  by  causing  ice  to  be  turned  in  a  lathe  to  a 
spherical  surface  by  means  of  a  templet  of  iron.  Through 
this  lens  the  rays  of  the  sun  streamed  in  abundance,  and 
were  concentrated  in  its  focus  with  such  intensity  as  to 
burn  the  hand  and  instantly  set  fire  to  a  match.  There 
can  be  no  doubt,  therefore,  that  the  rays  of  the  sun,  which 
in  those  Alpine  regions  are  of  such  remarkable  intensity, 
find  their  way  into  the  depths  of  the  glacier.  They  are  a 
power ,  and  there  is  no  such  thing  as  the  loss  of  power. 
The  mechanical  “  work  ”  which  is  their  equivalent,  and 
into  which  they  are  converted  when  received  into  the 
substance  of  a  solid  body,  accumulates  and  stores  itself 
up  in  the  ice  under  the  form  of  what  we  call  elastic  force, 
or  tendency  to  dilate,  until  it  becomes  sufficient  to  produce 
actual  dilatation  of  the  ice  in  the  direction  in  which  the 
resistance  is  weakest,  and  by  its  withdrawal  to  produce 
contradtion.  How  much  heat  entering  the  surface  of  a 
glacier  is  necessary  to  this  result  has  been  made  the 
subjedt  of  calculation.  Supposing  the  depth  of  the  ice  to 


*  Read  before  the  Royal  Institution  of  Great  Britain,  May  13, 
1870. 


Chemical  News,  \ 
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be  the  same  as  that  at  the  Tacul,  its  motion  at  different 
depths  that  which  Tyndall  found  it  to  be  there,  and  its 
surface  motion  that  which  he  measured  lower  on  the  Mer 
de  Glace  at  Les  Ponts,  and  supposing  the  resistance  to 
shearing  of  ice  to  be  75  lbs.  per  square  inch  ;  then  the 
mechanical  work,  which  aCting  within  the  mass  is  necessary 
to  put  the  glacier  in  motion,  as  it  actually  moves,  is  6r| 
units  of  work  per  square  inch  of  the  surface  of  the  glacier 
per  day.*  Now  this  quantity  of  work  would  be  supplied 
by  0*0635  heat-unit  entering  the  ice  per  square  inch  of 
surface  per  day  and  diffusing  itself  through  it,  each  heat- 
unit  being  the  heat  necessary  to  raise  1  lb.  water  by  i°  F. 
Far  more  than  this  heat  probably  passes  the  surface  and 
enters  into  the  ice  of  a  glacier  on  days  such  as  that  when 
the  motion  was  observed  which  serves  as  the  basis  of 
these  calculations. 

But  how  does  this  mechanical  power,  which  thus 
streams  continually  into  a  glacier  when  the  sun  shines  on 
it,  compel  its  descent  ? 

The  faCt  of  the  descent  of  a  sheet  of  lead  when  placed 
upon  the  inclined  surface  of  a  roof,  however  low  the 
pitch,  especially  in  summer,  has  long  been  known  ;  I 
myself  first  observed  it  on  the  southern  side  of  the  roof 
of  the  Choir  of  the  Bristol  Cathedral,  in  1855.  I  have 
verified  it  by  the  following  experiment : — I  fixed  a  deal 
board  9  feet  long  and  5  inches  broad  to  the  southern  wall 
of  my  house,  so  as  to  form  an  inclined  plane,  and  upon  it 
I  placed  a  sheet  of  lead,  turning  its  edges  down  over  the 
side  edges  of  the  board,  and  taking  care  that  it  should  not 
bind  upon  them,  but  be  free  to  move  with  no  other  ob- 
strudtion  than  that  which  arose  from  its  fridtion.  The 
inclination  of  the  board  was  i8°32',  the  thickness  of  the 
lead  £th  of  an  inch,  its  length  9  feet,  and  its  weight  28  lbs. 
The  lower  end  of  the  board  was  brought  opposite  to  a 
window,  and  a  vernier  was  construdted,  which  could  be 
read  from  within,  and  by  which  the  position  of  the  lead 
upon  the  board  could  be  observed  to  the  iootli  of  an  inch. 
I  began  to  measure  the  descent  of  the  lead  on  the  16th  of 
February,  1858,  and  recorded  it  every  morning  between 
seven  and  eight  o’clock,  and  every  evening  between  six 
and  seven  o’clock,  until  the  28th  of  June.  I  have  pre¬ 
served  all  these  observations.  In  the  night,  between 
sunset  and  sunrise,  the  lead  scarcely  descended  at  all. 
It  was  on  days  when  the  thermometer  in  the  sun  varied  its 
height  rapidly  and  much — as  on  bright  days  with  cold 
winds,  or  when  clouds  were  driven  over  the  sun — that  the 
descent  was  greatest.  So  remarkable,  indeed,  was  this 
the  case,  that  every  cloud  which  shut  off  the  sun  for  a 
time  from  the  lead,  and  every  gust  of  wind  which  blew 
upon  it  in  the  sunshine,  seemed  to  bring  it  down  a  step. 
On  such  days  it  would  descend  from  J  to  £  an  inch.  On 
the  contrary,  when  the  sky  was  open  and  clear,  and  the 
heat  advanced  and  receded  uniformly,  the  descent  was 
less,  although  the  difference  of  the  extreme  temperatures 
of  day  and  night  might  be  greater.  It  was  least  of  all  on 
days  of  continuous  rain.  The  sun  was  the  obvious  cause 
of  the  descent  of  the  lead.  It  was  master  of  the  lead,  as 
it  is  of  the  glacier.  A  dilatation  and  contraction  of  it 
was  caused  by  the  passage  into  it,  and  the  withdrawal, 
of  the  sun’s  radiant  heat,  and  this  dilatation  and  contrac¬ 
tion  of  the  lead  caused  it  to  descend.  Why  it  should  do 
so  may  be  easily  explained. 

Let  A  b,  Fig.  1,  be  an  elementary  plate  of  the  solid, 
and  conceive  it  to  be  divided  into  an  infinite  number  of 
equal  elements  by  planes  perpendicular  to  its  length. 
Let  x  be  a  point  so  taken  in  it  that,  if  it  were  divided  in 
x,  the  thrust  necessary  to  push  the  part  x  a  up  the 
plane  would  equal  that  necessary  to  push  x  b  down  it. 
Let  an  element  at  x  be  imagined  to  have  its  temperature 
so  raised  as  just  to  equal  this  thrust ;  and  let  the  tempera¬ 
tures  of  all  the  elements  in  x  a,  beginning  at  x,  be  equally 
raised  in  succession.  Each  will  thus  be  dilated  more 
than  the  one  before  it,  because  its  dilatation  will  be 
opposed  by  a  less  resistance;  and  the  displacement,  a  Ai, 
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of  the  extremity  upwards  will  equal  the  sum  of  these 
several  dilitations.  In  like  manner, 

if  the  same  temperature  be  added  to  the  elements  of  x  b 
in  succession,  beginning  from  x,  each  will  be  dilated 
more  than  the  one  before  it,  and  the  displacement,  B  Bi, 
of  the  extremity  b  downwards  will  equal  the  sum  of 
these  several  dilatations.  The  point  x  will  obviously  be 
nearer  to  a  than  to  b,  because  the  same  thrust  of  dilata¬ 
tion  of  the  element  at  x  would  not  be  able  to  push  so 
great  a  length  of  the  bar  up  the  plane  as  it  would  down  it. 

In  this  state  of  the  temperature  of  the  plate,  let  a  point, 
Xi,  be  taken  such  that,  if  it  were  divided  there,  the  strain 
necessary  to  pull  the  part  Xj  ax  down  the  plane  would 
just  equal  that  necessary  to  pull  Xi  Bi  up  it.  Let  the  tem¬ 
perature  of  the  element  at  Xi  be  so  diminished  as  by  its 
contraction  just  to  produce  this  strain,  and  let  the  tem¬ 
peratures  of  all  the  elements  from  Xi  Ai  in  succession  be 
similarly  reduced.  Each  will  contract  more  than  the  one 
before  it,  because  a  less  resistance  will  be  offered  to  its 
contraction  ;  and  the  displacement  Ai  a2  of  ax  down  the 
plane  will  equal  the  sum  of  these  separate  contractions. 
In  the  same  way  the  displacement  Bi  b2  of  Bi  up  the 
plane  will  equal  the  sum  of  the  separate  contractions  of 
the  elements  of  Xi  Bi.  The  point  Xi  will  be  farther  from 
a  1  than  Bx,  because  the  same  strain  of  contraction  of  an 
element  at  Xi  would  pull  a  greater  length  of  the  bar  down 
the  plane  than  up  it. 

It  is  by  the  dilatation  of  the  greater  length  of  the  plate 
x  b  favoured  by  its  weight  that  the  extremity  b  is 

Fig.  1. 


displaced  down  the  plane  when  the  temperature  is  raised ; 
whilst  it  is  by  the  contraction  of  the  less  length,  Xi  Bx, 
against  its  weight  that  it  is  displaced  up  the  plane  when 
the  temperature  is  lowered.  The  extremity  b  is,  there¬ 
fore,  more  displaced  down  the  plane  by  a  given  raising  of 
thetemperature  than  it  is  displaced  up  it  by  a  corresponding 
lowering.  On  the  whole,  therefore,  the  extremity  b  is 
made  to  descend  the  plane  to  b2  by  a  given  alternation  of 
temperature.  It  is  by  the  dilatation  of  the  less  length, 
x  a,  that  the  extremity  a  is  displaced  up  the  plane,  and 
by  the  contraction  of  the  greater  length,  Xi  Ai,  that  it  is 
displaced  down  the  plane.  It  is,  therefore,  less  displaced 
up  by  dilatation,  than  it  is  down  by  contraction,  and  on 
the  whole  it  descends  to  a2  by  a  given  alternation  of 
temperature.  Both  the  extremities  A  and  b  of  the  plate 
are,  therefore,  made  to  descend  when  it  is  subjected  to  a 
given  elevation  and  then  to  a  corresponding  depression  of 
its  temperature  ;  that  is,  the  whole  plate  is  made  to  descend 
from  a  b  to  a2  b2. 

Now,  the  theory  of  the  descent  of  glaciers,  which  I  have 
ventured  to  propose,  is  that  they  descend,  as  the  lead  in 
this  experiment  does,  by  reason  of  the  passage  into  them 
and  the  withdrawal  of  the  sun’s  rays,  and  that  the  dilata¬ 
tion  and  contraction  of  the  ice  so  produced  is  the  proxi¬ 
mate  cause. 

There  is  no  substance  the  dilatation  or  contraction  of 
which,  by  changes  of  temperature,  is  more  thoroughly  and 
accurately  known  than  that  of  ice.  Experiments  were 
made  upon  it  by  three  independent  observers,  at  the 
observatory  of  Pultowa,  in  the  winters  of  1845  and  1846, 
between  the  temperatures  of  0*9  R.  and  28*82  R.,  from 
which  it  resulted  that  ice  is  by  far  the  most  dilatable  of 
all  known  solid  substances,  being  nearly  twice  as  dilatable 
as  lead.  These  experiments  have  been  described  by 
Baron  W.  Struve,  in  the  “  Transactions  of  the  Academy 
of  St  Petersburg. 

The  ice  of  a  glacier  behaves  itself  in  its  descent  exactly 
•  as  the  lead  did  in  my  experiment. 


Descent  of  Glaciers. 


*  Proceedings  of  the  Royal  Society,  January,  1869,  p.  207. 
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On  Fermentation . 
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It  has  been  argued  in  opposition  to  this  theory  that  the 
temperature  of  the  ice  of  glaciers  is,  by  the  observations 
of  Agassiz,  but  very  little  below  320,  and  that  if  radiant 
heat  found  its  way  into  it,  it  would  not  expand,  but  melt 
it.  To  this  there  is  the  obvious  answer  that  radiant  heat 
does  find  its  way  into  ice  as  a  matter  of  common  observa¬ 
tion,  and  that  it  does  not  melt  it,  except  at  its  surface, 
and  therefore  that  it  does  dilate  it.  Blocks  of  ice  may  be 
seen  in  the  windows  of  ice  shops  with  the  sun  shining 
full  upon  them,  and  melting  nowhere  but  on  their  surfaces 
And  the  experiment  of  the  ice-lens  shows  that  heat  may 
stream  through  ice  in  abundance — of  which  a  portion  is 
necessarily  stopped  in  the  passage — without  melting  it, 
except  on  its  surface.  My  theory  supposes  that  the  ice 
beneath  the  surface  of  a  glacier  is  a  solid.  That  is  all. 

Being  a  solid,  and  receiving  into  its  substance  heat — 
that  work — in  great  quantities,  that  work  (by  the 
principle  of  the  conservation  of  force)  cannot  but  be 
stored  up  in  it,  under  the  form  of  “  potential  energy,” 
and  wherever  it  is  present,  produce  a  tendency  to  dilata¬ 
tion.  When  that  tendency  takes  effeCt,  it  is  in  the 
direction  of  the  least  resistance  to  the  dilatation  of  that 
part.  It  matters  not  whether  the  temperature  of  the  ice  be 
below  320  or  above  it,  provided  only  that  the  condition  of 
solidity  be  satisfied.  Being  a  solid,  it  cannot  but  dilate 
and  contract  under  the  variations  of  temperature  to  which 
it  is  subjeded  ;  and  dilating  and  contrading,  it  cannot 
but  descend.  To  show  that  the  ice  of  a  glacier  does 
not  dilate  when  heat  is  received  into  it,  it  would  be 
necessary  to  show  it  not  to  be  subjed  in  this  resped  to  a 
law  common  to  all  other  solid  bodies. 

Great  alternations  of  temperature  are  not  necessary  to 
cause  the  motion  of  a  glacier.  A  succession  of  small 
alternations  produces  the  same  effed  as  one  great  one. 
Their  effed  is  cumulative.  Alternations  backwards  and 
forwards,  of  2°  each,  six  times  repeated,  would  carry  the 
glacier  (under  certain  assumed  conditions)  as  far  down  as 
a  single  alternation  of  120. 

The  observations  of  Agassiz  on  the  temperature  of  the 
ice  of  the  Aar  glacier  in  1841-1842,  were  made  in  borings 
from  15  to  200  feet  deep.  Thermometers  placed  in  these 
borings  never  fell  below  0*3  C.,  although  the  external 
temperature  descended  at  night  to  50  or  6°  C.  Commonly 
they  showed  exadly  zero.*  Nothing  can,  however,  be 
concluded  from  these  experiments,  because  the  thermo¬ 
meters  were  not  frozen  into  the  ice  of  the  glacier,  or  the 
mouths  of  the  borings  so  effectually  stopped  as  to  prevent 
the  access  of  air  or  the  percolation  of  water  from  the 
disintegrated  ice  near  the  surface.  The  maintenance  of  a 
constant  state  of  humidity  in  the  air  of  the  boring  not 
being  thus  provided  against,  the  included  thermometer 
could  not  but  remain  at  zero,  however  low  might  be  the 
temperature  of  the  surrounding  ice.  For  the  water  of  the 
contained  air  freezing  on  the  sides  of  the  boring  (like  hoar 
frost)  would  raise  the  temperature  around  the  bulb,  by 
the  latent  heat  set  free  in  freezing,  to  zero,  C.  And  the 
humidity  of  the  air  being  continually  renewed,  this 
process  would  always  go  on. 

“  A  thermometer  is,  in  short,  incapable  of  taking  the 
temperature  of  ice,  unless  that  ice  be  dry.”f  These  are 
the  words  of  that  eminent  man  Principal  Forbes  in  the 
last  (I  think)  of  his  papers  on  the  subject  of  glaciers. 

On  a  Friday  evening  like  this,  eight  years  ago,  another 
eminent  man,  whose  loss  to  science  we  all  deplore, 
addressed  the  audience  then  assembled  here  on  the  subjedt 
on  which  I  have  now  been  addressing  you.  He  possessed 
every  accomplishment  for  the  investigation  of  it,  and  had 
studied  it  long  and  successfully  ;  he  was  versed  in  physics, 
and  was  an  able  and  original  mathematician.  I  speak  of 
Mr.  William  Hopkins,  whose  name  will  always  be  held 
in  honour  by  reason  of  his  many  contributions  to  the 
science  of  glaciers,  and  especially  because  of  the  explana¬ 
tion  he  first  gave  of  the  formation  of  crevasses.  In  the 
introdudtory  part  of  the  discourse  which  Mr.  Hopkins 

*  Bulletin  de  Geneve,  tom.  44,  p.  349. 

+  Forbes,  Phil.  Mag. }  March,  1853. 


then  delivered  he  “  insisted  on  the  necessity  of  a  more 
exadt  definition  of  terms  and  more  accurate  modes  of 
mathematical  reasoning  than  those  which  had  up  to  that 
time  characterised  the  discussion  of  glacial  phenomena.” 

That,  on  the  necessity  of  which  he  insisted  and  for 
which  he  laboured,  I  also  have  laboured  for.  I  have 
sought  to  bring  the  discussion  of  glacial  phenomena  out 
of  the  wide  region  of  scientific  opinion,  and  place  it  in 
that  of  exadt  science.  That  work  is,  however,  still  far 
from  being  completed.  Life,  too,  is  short,  and  the  power 
to  pursue  studies  such  as  these  is  sometimes  shorter  in 
duration  than  life  itself.  But  other  workers  are  behind. 


PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 
Thursday ,  fune  16 th,  1870. 


Professor  Williamson,  F.R.S.,  President,  in  the  Chair. 

The  following  gentlemen  were  eledted  Fellows: — L.  A. 
Lucas  and  A.  W.  Bickerton. 

Mr.  James  Bell  read  a  paper  “  On  Fermentation .” 

A  series  of  experiments  has  been  instituted,  and  is  still 
in  progress,  to  determine  the  forms  of  natural  ferment 
which  albumen,  derived  from  different  sources  and  under 
various  conditions,  will  give  rise  to. 

Albumen  of  egg  was  introduced  into  a  cane-sugar  solu¬ 
tion,  and  the  mixture  allowed  to  ferment  at  a  temperature 
of  750  F.  Fungoid  cells,  different  from  those  of  yeast, 
were  formed,  and  possessed  of  very  little  fermentative 
power,  inasmuch  as  only  o’2  per  cent  of  alcohol  were 
produced  in  this  sample. 

Albumen  of  flour  and  malt,  in  a  cane-sugar  solution, 
gave  rise  to  the  development  of  a  fungoid  mycilium,  and 
consequent  production  of  cells  and  spores  similar  to  those 
obtained  by  albumen  of  egg.  These,  too,  were  of  very 
limited  fermentative  power.  The  albumen  in  this  case 
was  prepared  by  coagulation,  and  then  by  precipitation. 
When  albumen  of  the  first  kind  was  brought  into  the 
sugar  solution,  the  liquid  very  soon  contained  parasites, 
and  became  rapidly  acid.  If  albumen  obtained  by  pre¬ 
cipitation  with  alcohol  was  employed,  the  solution,  even 
after  a  week,  was  free  from  parasites,  and  also  of  acidity. 

Cold  water  extracts  of  flour  and  malt  were  added  to  cane- 
sugar  solution,  which  also  contained  some  glucose.  The 
extract,  on  addition  of  cane-sugar,  was  converted  into 
mucilage;  and  the  change  is  permanent  in  flour-extraCts, 
but  extracts  of  barley-meal  possess  great  power  to  produce 
the  yeast-cells,  which  aCt  upon  the  mucilage,  and  resolve 
a  portion  of  it  into  alcohol  and  carbonic  acid.  The  de¬ 
velopment  of  the  yeast-cells  in  the  mucilage  is  a  most 
interesting  sight :  the  cells,  as  they  multiply,  are  pre¬ 
vented  from  separating,  on  account  of  the  thickness  of 
the  solution,  and  thus  remain  clustered  together. 

Cold  water  extracts  of  grain  abound  with  microscopic 
parasites,  which  soon  set  up  a  strong  aCtion,  thereby 
giving  rise  to  the  production  of  acid,  and  doubtless,  also, 
to  the  transformation  of  the  cane-sugar  into  mucilage. 
Boiling  destroys  these  parasites,  prevents  in  a  great 
measure  the  production  of  acid,  and  subsequently  yields 
more  alcohol.  This  conclusion  was  arrived  at  after  many 
and  varied  experiments. 

When  “pus”  was  employed  as  ferment,  a  fungoid 
organism,  similar  to  that  obtained  by  albumen  from  flour 
and  malt,  was  developed  in  the  solution,  which  likewise 
possessed  very  little  fermentative  power. 

The  fermentative  properties  of  two  moulds,  the  blue 
mould  from  moist  malt  and  the  mould  from  lemon-juice, 
were  next  investigated  in  a  glucose  solution.  Both  proved 
1  good  ferments.  ™  _ 
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In  order  to  compare  the  relative  fermentative  power  of 
the  yeast-plants  of  malt  and  the  grape,  the  following  ex¬ 
periments  were  instituted : — 

To  a  solution  capable  of  giving  16  per  cent  alcohol, 
brewers’  pressed  yeast  was  added  successively.  The  limit 
was  reached  on  the  sixteenth  day;  but  the  experiment 
was  carried  on  for  upwards  of  thirty  days,  when  the 
alcohol  in  the  liquid  amounted  to  15-91  per  cent.  When 
the  extreme  point  was  reached,  the  yeast-cells  became 
contracted  and  shrivelled;  but,  when  they  were  transferred 
to  a  fresh  sugar-solution,  they  recovered  their  vitality. 
In  several  cases,  glucose  was  added  to  the  cane-sugar 
solution;  and  it  was  here  observed  that,  in  the  presence 
of  an  excess  of  glucose,  comparatively  less  alcohol  was 
obtained  :  the  alcohol  and  glucose  combined  seem  to  aCt 
as  an  antiseptic. 

To  the  must  from  English  hot-house  grapes  a  known 
quantity  of  glucose  was  added,  and  the  liquid,  together  * 
with  the  greater  part  of  the  husks,  was  left  to  ferment  at 
65°  F.  The  fermentation  ceased  in  about  twenty-three 
days.  Another  sample  was  permitted  to  ferment  at 
750  F. ;  and  here  all  aCtion  ceased  on  the  sixteenth  day. 
To  a  third  sample  such  amount  of  glucose  was  added  as 
to  bring  the  glucose  naturally  existing  in  the  juice  up  to 
40  per  cent.  In  this  case,  the  beginning  of  the  fermenta¬ 
tion  was  delayed  much  beyond  the  usual  time ;  and  the 
quantity  of  alcohol  obtained  was  less  than  in  a  case 
where  less  glucose  had  been  added. 

In  all  cases  the  wine-ferment  proved  to  be  of  greater 
fermentative  power  than  the  malt-ferment. 

From  all  these  experiments  Mr.  Bell  deduces  the  con¬ 
clusion  that  it  would  be  advantageous  to  add  to  grape- 
juice  some  glucose,  so  as  to  assist  the  exhaustion  of  the 
must  of  its  fermentative  element,  and  to  impart  thus  to 
the  wine  a  greater  keeping-power.  In  some  instances 
the  fermentation  was  started  in  the  grape-juice  by  brewers’ 
yeast :  the  amount  of  alcohol  here  obtained  was  less  than 
in  the  cases  where  the  adtion  was  caused  by  the  natural 
ferment  of  the  grape-juice. 

Finally,  Mr.  Bell  instituted  some  experiments  to  ascer¬ 
tain  the  influence  of  change  of  soil ;  and  the  results  in 
connection  with  the  observations  made  in  some  of  the 
above  experiments  lead  to  the  inference  that  the  various 
ferments  have  their  favourite  soils. 

The  President,  in  asking  the  Fellows  to  vote  their 
thanks  to  the  author,  gave  a  brief  resume  of  the  state  of 
knowledge  we  at  the  present  day  possess  of  the  yeast- 
plant.  Though  called  a  “  plant,”  the  yeast  organism 
appears  in  all  its  functions  rather  animal  than  vegetable. 
The  products  of  its  secretion  are  less  complicated  than 
those  it  takes  in.  It  does  not,  like  plants,  require  light 
for  its  vital  process ;  neither  does  it  absorb  heat,  but,  on  the 
contrary,  gives  such  off.  Prof.  Williamson  then,  alluding 
to  Leibig’s  recent  memoir,  observed  that  this  dis¬ 
tinguished  chemist  has  entirely  dropped  his  ancient 
notions  regarding  fermentation,  though  he  somewhat  suc¬ 
cessfully  criticised  some  of  Pasteur’s  statements. 

The  next  paper  read  was,  “  On  Organic  Matter  in 
Water ,”  by  Dr.  Heisch. 

The  author  was,  some  time  ago,  called  on  to  assist  a 
large  manufacturer  of  lemonade,  who  suddenly  found  it 
impossible  to  make  lemonade  that  would  keep ;  after  a  day 
or  two  it  became  turbid,  and  its  odour  anything  but 
agreeable.  On  examining  the  liquid  under  the  micro¬ 
scope,  it  was  found  full  of  small  spherical  cells,  with,  in 
most  cases,  a  very  bright  nucleus. 

After  investigating  all  the  materials  employed,  the 
water  was  detected  to  bear  the  fault.  On  putting  a  few 
grains  of  the  purest  crystalline  sugar  into  some  of  the 
water,  it  became  turbid  in  a  few  hours,  and  contained  the 
cells  previously  described. 

On  enquiry,  Dr.  Heisch  found  that  some  digging  had 
been  going  on  in  the  neighbourhood  of  the  well  from 
which  the  water  came ;  and  that,  through  this  circum¬ 
stance,  some  drainage  must  have  got  into  the  well.  This 
led  the  experimenter  to  try  various  samples  of  waters  in 


the  same  manner;  and,  in  every  case  where  diarrhoea  or 
other  mischief  could  be  traced  to  the  use  of  a  certain 
water,  when  that  water  was  treated  with  sugar,  the  same 
cells  made  their  appearance  usually  within  24  hours,  if 
kept  at  6o°  to  70°,  and  plenty  of  light  was  admitted  to 
the  bottle  containing  the  fermenting  liquid. 

Believing  sewage  to  be  the  source  of  these  cellular 
germs,  Dr.  Heisch  mixed  a  minute  quantity  of  sewage 
with  a  sugar-solution  which  had  been  previously  ascer¬ 
tained  to  be  free  of  cells,  and  found  the  solution  very 
soon  to  contain  those  germs.  A  number  of  experiments 
were  made  to  find  out  whether  other  substances  than 
sewage  or  sewage-water  were  capable  of  producing  or¬ 
ganisms  of  similar  kind  when  placed  into  a  sugar-solution  ; 
but,  though  in  a  few  cases  some  growths  were  produced, 
they  never  resembled  the  cells  originated  by  sewage.  In 
all  the  experiments  with  sewage,  where  the  particular 
-  cells  made  their  appearance,  a  butyric  odour  also  was  per¬ 
ceptible.  Filtering  the  water  through  the  finest  Swedish 
paper  does  not  remove  the  germs.  Boiling  for  half  an 
hour  in  no  way  destroys  their  vitality.  Filtration  through 
a  good  bed  of  animal  charcoal  seems  to  be  the  only 
effectual  mode  of  removing  them;  but  it  is  necessary  to 
air  the  charcoal  from  time  to  time,  else  it  loses  its  puri- 
fying  power. 

The  author  is  at  present  engaged  to  ascertain  what 
substances  are  capable  of  retarding  or  preventing  the 
development  of  these  germs.  As  to  the  conclusions  de¬ 
rived  from  the  above  observations,  Dr.  Heisch  thinks  that 
wherever  the  described  germs  occur  in  water  they  are 
distindt  evidence  of  sewage-contamination. 

Mr.  Perkin  read  a  letter  from  Prof.  Strecker,  wherein 
he  claims  the  priority  of  having  published  the  true  formula 
of  alizarine  as  early  as  1866,  a  priority  which  had  been 
ignored  by  Mr.  Perkin  in  his  recent  ledture  on  alizarine. 
Mr.  Perkin  said  that  this  omission  is  due  only  to  a  slight 
oversight ;  he  never  intended  to  deprive  Prof.  Strecker  of 
his  merits. 

Mr.  W.  D.  Herman  communicated  a  paper  “  On  the 
Methods  for  the  Determination  of  Carbon  in  Steel." 

The  author,  whilst  studying  the  process  for  determining 
carbon  in  steel  known  as  Eggertz’s  Colorimetric  Method, 
observed  certain  irregularities  and  imperfedtions  in  its 
practical  working.  One  of  the  most  serious  difficulties  in 
this  process,  arising  from  the  instability  of  the  standard 
solution  of  burnt  sugar,  had  been  overcome  for  some  time 
past  by  Mr.  Valentin,  who  employed,  with  perfedt  success, 
a  solution  of  sulphindigotic  acid  which  had  undergone 
decomposition  by  exposure  to  sunlight.  Although  much 
was  gained  by  substituting  a  stable  for  an  unstable  solu¬ 
tion,  it  was  still  apparent  that  the  colour  of  the  solution 
of  various  samples  of  steel  in  nitric  acid,  especially  of 
those  containing  larger  quantities  of  carbon,  did  not 
always  coincide  in  tint  with  the  new  colour-standard. 

These  difficulties  led  the  author  to  corroborate  the 
colorimetric  results  by  other  methods  of  analysis.  He 
first  tried  Elliott’s  method  (described  in  the  new  edition 
of  Fresenius’s  “  Quantitative  Analysis  ”) ;  but  the  washing 
of  the  carbon  on  the  asbestos  filter  was  found  to  be  too 
tedious,  and  the  whole  process  requiring  great  care  and 
constant  attention.  A  diredt  method  of  analysis  was 
therefore  tried,  and  the  iron  burnt  in  a  stream  of  oxygen. 
The  heat  produced  by  this  process  was,  however,  so  great 
that  the  best  glass  tubes  cracked  on  cooling.  This 
obstacle  was  surmounted  by  using  a  platinum  tube,  which 
is  connected  with  the  glass  apparatus  containing  the  soda- 
lime,  &c.,  by  means  of  a  brass  tube  tinned  inside,  and 
the  latter  is  joined  to  the  platinum  tube  by  means  of  a 
bayonet-joint.  The  steel  to  be  analysed  is  previously 
softened,  and  then  reduced  to  fine  filings,  by  means  of  a 
single-cut  file,  which  has  the  advantage  of  bringing  to  a 
minimum  the  danger  of  breaking  off  the  teeth,  and  also 
of  producing  filings  in  fine  shreds,  a  condition  very 
favourable  to  rapid  and  complete  oxidation.  The  time 
required  for  the  oxidation  of  about  2  grms.  of  steel  was 
usually  forty  minutes.  The  amount  of  ferric  oxide  left 
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behind  after  the  combustion  of  the  carbon  may  be  weighed, 
and  its  weight,  coinciding  with  the  amount  required  by 
theory,  serves  then  as  a  criterion  of  the  completeness  of 
the  combustion. 

The  following  table  contains  a  resume  of  the  means  of 
the  results  obtained  by  the  different  methods  employed 
by  Mr.  Herman  for  determining  the  carbon  in  various 
samples  of  steel : — 

I.  II.  III.  IV.  V.  VI.  VII.  VIII. 

By  Eggertz’s 
colorimetric 

method  ..  ..  i'3igo  07890  07010  07870  0-4860  07490  0-2830  — 

By  diredt  com¬ 
bustion  of 
filings  in  oxy¬ 
gen  . 1-1656  07602  0  6350  —  —  07594  o'2730  0-9215 

By  Elliott’s 

methods  ..  1-2480  0-8065  0-7240  0-6701  07025  0-4772  0-3490  0-9427 

From  all  the  foregoing  observations  it  follows  : — 

1.  That  Eggertz’s  process  cannot  be  employed  when 
the  amount  of  carbon  is  large,  and  is  required  to  be  known 
with  accuracy. 

2.  That  the  method  of  combustion  in  oxygen  is  prefer¬ 
able  as  being  dire#,  expeditious,  giving  accurate  results, 
and  allowing  to  ascertain  readily  whether  the  combustion 
has  been  a  complete  one. 

In  conclusion,  the  author  expressed  his  thanks  to  Mr. 
Valentin  for  the  valuable  advice  received  whilst  conducting 
these  experiments. 


ROYAL  IRISH  ACADEMY. 

At  a  meeting  held  on  Monday,  June  13th,  at  the  Academy 
House,  the  Rev.  Prof.  Jellett  in  the  chair,  Dr.  Sigerson 
read  a  paper  on  the  “  Microscopic  Appearances  obtained 
from  Special  Atmospheres. 

His  leCture  was  illustrated  with  large  diagrams  repre¬ 
senting  some  of  the  objects  discovered.  In  “  iron-faCtory 
air ”  he  found  carbon,  ash,  and  iron:  the  iron  was  dis¬ 
covered  to  be  hollow  balls,  averaging  i-2oooth  part  of  an 
inch  in  diameter,  their  shells  being  only  i-3o,oooth  part 
of  an  inch  ;  and  the  iron  was  found  to  be  translucid.  In 
“  shirt-faCtory  air  ”  there  were  filaments  and  fragments  of 
linen  and  cotton,  with  minute  eggs.  The  air  of  threshing 
and  oat  mills  had  fibres,  fragments,  starch-grains,  and 
spores.  “  Scutch-mills,”  from  the  character  and  the 
spongy,  spiky  dust  and  its  effects,  he  declared  to  be  human 
slaughter-houses  :  by  a  suggested  alteration,  the  workers 
could  be  kept  free  of  the  dust,  and  many  lives  saved.  In 
the  air  of  the  printing-offices  antimony  was  expected,  and 
Dr.  Sullivan’s  analysis  confirmed  the  expectation  :  it  is 
probably  present  to  an  injurious  extent  in  type-foundries. 
Stable  air  was  shown  to  contain  cuticle-scales  and  hair; 
and  hairdressers’  establishments  had  a  similar  atmosphere. 
Some  appalling  revelations  of  the  contents  of  disseCting- 
room  air  were  made.  Smoke  being  microscopically  ex¬ 
amined,  the  tobacco-smoker’s  air  was  shown  to  contain 
globules  of  nicotine,  a  poison.  The  air  inhaled  by  tea- 
tasters  was  discovered  to  contain  tea,  sprinkled  with 
fibres,  tissue,  and  drops  of  a  powerful  narcotic  oil. 

He  concluded  by  stating  his  conclusions  arrived  at  with 
regard  to  lung-funCtions  and  contagion. 


CORRESPONDENCE. 

TETRABROMIDE  OF  CARBON. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  am  very  sorry  to  trespass  again  upon  your  valuable 
space,  but  a  letter  from  “  The  Reporter”  in  the  Chemical 
News  (vol.  xxi.,  p.  273),  seems  to  call  for  some  remark. 

In  our  paper  communicated  to  the  Chemical  Society  on 
May  5th,  the  following  passage  occurs  “  The  bromination 


of  the  bisulphide  may,  however,  be  effected  by  two 
different  methods  :  by  submittingit  to  the  action  of  bromine 
in  the  presence  either  of  bromide  of  iodine  or  of  antimony 
terbromide.”  Any  chemist  can  perceive  the  great  differ¬ 
ence  between  this  and  the  official  Reporter’s  account  pub¬ 
lished  in  the  Chemical  News  (vol.  xxi.,  p.  223). — I  am,  &c., 

Charles  E.  Groves. 

1 7,  Rodney  Street,  Pentonville. 

[The  report  should  have  read  : — “This  combination  is 
obtained — 1.  by  heating  bisulphide  of  carbon  with  bromine 
and  bromide  of  iodine  &c.”  The  omission  of  the  word 
“  bromine  ”  was  an  oversight. — Ed.  C.A7".] 


LIEBIG’S  EXTRACT— BOILING  WATER. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  forward  some  observations  on  Liebig’s  extract, 
derived  from  my  own  experience  on  a  walking  journey ; 
also  the  results  of  my  experiments  on  boiling  water  with 
the  minimum  of  fuel. — I  am,  &c., 

W.  T.  Suffolk. 


I  became  acquainted  with  Liebig’s  extra#  of  meat 
during  an  illness  last  summer,  when  it  was  prescribed  as 
an  article  of  diet.  I  had  been  suffering  from  indigestion, 
and  could  not  help  noticing  the  ease  with  which  it  was 
assimilated  and  its  speedy  restorative  a#ion.  Having 
experienced  so  great  benefit  from  its  use,  I  resolved  to 
give  it  a  trial  during  a  long  pedestrian  excursion,  and 
endeavour  to  test  its  value  as  food. 

The  a#ion  of  the  extra#  is  very  marked  when  used  as 
a  remedy  for  the  exhaustion  so  frequently  attending  long 
and  fatiguing  walks,  closely  resembling  in  its  effe#  the 
well-known  restorative,  tea  and  brandy,  but  it  is  much 
more  permanent,  a#ing  not  only  as  a  stimulant,  but  also 
as  nutritive  matter. 

The  extra#  cannot  well  be  used  by  itself  as  a  substitute 
for  ordinary  food,  but  when  accompanied  by  a  quantity 
of  less  nutritious  and  digestible  matter  greatly  augments 
its  dietetic  value.  With  Liebig’s  extra#,  bread  or 
biscuit,  and,  if  possible,  hard-boiled  eggs,  the  pedestrian 
will  be  provided  for  nearly  every  emergency.  For  the 
sake  of  variety  of  flavour,  pepper,  salt,  curry  powder,  or 
other  condiments  may  be  used. 

I  prefer,  when  possible,  to  use  the  extra#  in  the  usual 
way — dissolved  in  hot  water  as  soup, — but  where  hot  water 
cannot  be  procured,  it  may  be  thinly  spread  upon  bread 
or  biscuit  and  eaten  with  equal  effe#.  In  either  way  it 
gives  strength  almost  immediately,  and  stands  very  much 
in  the  same  relation  to  ordinary  food  that  petroleum  does 
to  coal  as  a  steam-producing  fuel,  enabling  power  to  be 
speedily  obtained. 

It  must,  however,  be  borne  in  mind  that  stimulating 
food  can  only  be  employed  as  an  auxiliary,  and  not  as  a 
substitute  for  proper  rest,  the  only  true  restorative.  In 
long  pedestrian  journeys  everything  depends  upon 
intervals  of  rest  and  proper  food,  if  the  exertion  is  to  be 
continued  for  many  days  in  succession. 

Spirit  of  any  kind  should  always  be  used  cautiously ;  as 
its  stimulating  power  is  at  the  best  of  short  duration 
nothing  is  added  to  a#ual  bodily  strength.  It  is  some¬ 
times  of  value  in  cases  of  difficult  breathing,  caused  by 
steep  ascents,  a  teaspoonful  of  strong  brandy  or  whisky 
generally  giving  instant  relief ;  also  in  the  nervous  giddi¬ 
ness  which  occasionally  affe#s  travellers,  especially 
solitary  ones,  when  walking  on  narrow  elevated  paths. 
This  may  seem  somewhat  like  acquiring  “  Dutch 
courage,”  but  nevertheless  the  discreet  use  of  spirit  in 
such  cases  is  not  to  be  undervalued. 

For  the  purpose  of  boiling  water  en  route ,  I  employ  an 
“  Etna  ”  of  French  constru#ion,  made  of  very  thin  copper, 
ele#ro-plated,  and  weighing,  with  a  store  of  6  ozs.  of 
spirit,  ii  lbs. 

The  time  occupied  in  boiling  half  a  pint  of  water  is 
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from  seven  to  ten  minutes,  and  the  consumption  of  spirit 
about  two  fluid  drachms.  The  apparatus  requires  a 
perfectly  calm  atmosphere  for  its  proper  action  ;  this  may 
be  secured  by  building  a  small  cromlech  of  flat  stones, 
which  are  always  at  hand  in  hilly  countries,  and  with  the 
help  of  a  large  handkerchief  as  a  further  protection  against 
the  wind,  no  difficulty  will  be  found  in  securing  efficient 
performance  ;  other  contrivances  will  suggest  themselves 
where  stones  are  not  procurable. 

Although  it  would  seem  that  alcohol  is  consumed  to  a  dis¬ 
advantage  without  a  wick,  yet  practically  the  “  Etna  ” 
boils  water  with  a  smaller  consumption  of  spirit  than 
any  contrivance  I  have  yet  tried.  My  best  lamp,  an 
argand,  requiring  at  least  half  an  ounce  to  do  the  same 
work  as  the  Etna.  The  Russian  blast  lamp  is  still  more 
wasteful,  consuming  nearly  2  ounces. 

I  attribute  the  superior  economy  of  the  Etna  to  the  low 
temperature  of  the  wickless  flame  and  the  manner  in 
which  the  boiler  is  wrapped  in  the  fire,  no  more  heat  being 
supplied  than  can  be  taken  up  by  so  bad  a  conductor  as 
water.  The  defect  of  all  lamps  giving  an  intense  flame 
being  that  heat  is  wasted  by  being  supplied  too  quickly, 
so  that  the  apparently  feeble  fire  in  the  gutter  of  the 
Etna  is  more  efficient  than  the  heat  of  powerful  lamps,  as 
well  as  more  economical  ;  the  latter  quality  is  very  im¬ 
portant  to  the  pedestrian,  to  whom  every  ounce  of  weight 
is  a  consideration. 


OZONE  AND  SULPHUROUS  ACID. 


To  the  Editor  of  the  Chemical  News . 

Sir, — I  am  not  aware  that  the  resemblance  between 
these  substances  has  been  noticed,  though,  that  03  and 
S02  are  molecules  containing  the  same  number  of  like 
atoms  similarly  condensed,  must  be  readily  apparent,  as 
also  that  the  series 

Te02  Se02  S02 

might  be  continued  to  include  002,  just  as  naturally  as 
the  series 

TeH2  SeH2  SPI2 

includes  as  its  last  term  OH2. 

That  the  argument  may  not,  however,  rest  solely  upon 
considerations  of  atoms,  volumes,  and  family  analogies, 
which  might  be  deemed  by  some  persons  fanciful  and  in-  ! 
conclusive,  I  rapidly  parallel  a  few  physical  or  chemical  < 
correspondences 


002. 

A(i).  Odorous,  dense, 

colourless  gas. 

A  (2).  Bleaches,  disinfects, 
deodorises. 

A  (3).  Tarnishes  moist 

metals,  e.g.,  Fe. 

A  (4).  Absorbed  totally  by 
turps. 

A  (5).  Whitens  lead-paper 
previously  blackened  by 
H2S. 

A  (6).  Absorbed  by  solu¬ 
tion  of  KI,  rendering  latter 
yellow  by  disengagement 
of  free  I. 

A  (7).  Antozone  (its  com¬ 
plementary  molecule), 
according  to  M.  Soret, 
moderately  soluble  in 
water, 

^3_h3^20  =  3  U202 
yielding  a  liquid  (oxy¬ 
genated  water)  partaking 
properties  of  gas  03. 

A  (8).  Solution  reduces  Ag 
from  its  ammonio-nitrate. 


S02. 

B  (1).  Pungent,  dense, 
colourless  gas. 

B  (2).  Bleaches,  disinfects, 
deodorises. 

B  (3).  Corrodes  moist 
metals,  e.g.,  Fe. 

B  (4).  Absorbed  partially 
by  turps. 

B  (5).  Whitens  lead-paper 
previously  blackened  by 
H2S. 

B(6).  Absorbed  by  solu¬ 
tion  of  KI,  rendering  latter 
yellow. 

B  (7).  Very  soluble  in 
water, 

S02  +  H20  =  H2S03 
yielding  a  liquid  partaking 
properties  of  gas  S02. 


B  (8).  Solution  reduces  Ag 
from  its  nitrate  on  heating. 


A  (9).  Equilibrium  ofmole- 
cule,  very  unstable,  e.g., 
H202  converted  to  2H20 
by  nascent  H,  on  one-hand, 
and  to  H20-f02  by  addi¬ 
tion  of  Mn02. 

A (10). 

3H2S  -f  03  —  3H20  -j-  S3. 


B(9).  Equilibrium  of  mole¬ 
cule  somewhat  unstable, 
e.g.,  S02  converted  to  H2S 
by  nascent  H,  on  one  hand, 
and  to  H2S04  on  other  by 
addition  of  Mn02. 

B (10). 

2H2S  +  S02  =  2H20  +  S3. 


These  are  almost  as  many  concurrences  as  could  be 
expedted  in  the  first  two  members  of  any  homogeneous 
series,  and  are  more  striking  than  those  of  H2S  and  H20, 
the  first  two  terms  of  the  series  before  quoted  by  way  of 
comparison. 

But  to  the  whole  of  these  observations  I  anticipate  the 
objection,  “  Impossible  I  S02  is  universally  recognised 
as  a  reducer,  03  as  an  oxidiser.  You  assimulate  things 
of  diametrically  opposite  tendencies,  e.g.,  03  blues 
iodised  starch  paper,  S02  removes  the  blue.” 

To  this,  if  the  above  instances  of  chemical  resemblances 
be  not  sufficient  answer,  I  ask,  in  reply,  “  Who  shall, 
after  Brodie’s  experiments  on  the  peroxides,  say  what  is 
an  oxidiser  ?  Why,  oxygenated-water  itself  reduces 
MnOz  and  AgO  !  Why,  in  10  (B),  S02  is  an  oxidiser, 
not  a  reducer  !” 

Suffer  me,  then,  to  surmise  that  possibly  the  advance  of 
chemical  discovery  respecting  the  allotropic  conditions  of 
oxygen  may  hereafter  confirm  that  ozone  belongs  to  the 
S02  type.  This  once  admitted  many  other  and  impor¬ 
tant  deductions  must  follow. 

B.  W.  Gibsone,  B.Sc. 

Eaton  Square,  June  18,  1870. 


MISCELLANEOUS. 


New  Work  on  Quantitative  Analysis. — Professor 
H.  Storer,  the  talented  Professor  of  Chemistry  at  the 
Institute  of  Technology,  Massachusetts,  is  engaged  on  a 
work  on  Quantitative  Analysis,  the  first  part  of  which  will 
be  ready  in  August.  It  is  arranged  in  dictionary  form, 
and  will  be  one  of  the  most  complete  and  valuable  works 
extant  on  analysis.  The  first  sheet,  which  is  now  before 
us,  treats  of  the  Quantitative  Estimation  of  Acetic  Acid, 
Acetate  of  Aluminium,  Acetate  of  Barium,  Acetate  of  Iron , 
Acetate  of  Lead,  Acetate  of  Sodium  (or  of  Potassium), 
Acetate  of  Uranium,  Aconitin,  Albumin,  Alcohol,  to¬ 
gether  with  Acidimetry  and  Alcoholometry.  If  all  the 
subjects  are  treated  as  fully  as  those  in  the  first  sheet,  as 
we  have  no  doubt  they  will  be,  the  work  will  be  welcomed 
by  all  chemists. 

British  Association  for  the  Advancement  of 
Science  (Fortieth  Meeting). — The  Liverpool  Meeting  of 
the  British  Association  for  the  Advancement  of  Science 
will  commence  on  Wednesday,  September  14th,  under  the 
presidency  of  Professor  Huxley,  F.R.S.,  F.G.S.,  &c.  The 
facilities  for  communication  with  Scotland,  Ireland,  and 
America,  as  well  as  all  parts  of  England,  render  it 
probable  that  this  meeting  will  be  very  numerously 
attended  ;  and  it  is  the  earnest  wish  of  the  local  authorities, 
the  representatives  of  the  various  scientific  bodies,  as  well 
as  of  all  those  officially  connected  with  the  Association, 
that  the  members  and  associates  should  receive  a  cordial 
welcome,  and  that  everything  possible  should  be  done  to 
make  the  visit  agreeable  and  instructive.  Liverpool 
enjoys  special  advantages  in  its  power  of  affording  the 
various  sections  suitable  accommodation  within  a  limited 
area.  There  is  much  connected  with  the  trade  of  Liver¬ 
pool  which  cannot  fail  to  be  interesting  to  strangers.  The 
river  Mersey,  with  its  line  of  docks,  five  miles  in  length  ; 
the  great  works  at  Birkenhead  ;  the  large  warehouses, 
fitted  with  the  latest  mechanical  appliances  ;  the  quay 
sides,  covered  with  the  various  produce  of  all  climes  ;  and 
the  numerous  charitable  institutions  on  the  river,  offer  a 
class  of  attractions  almost  peculiar  to  Liverpool; — while 
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its  shipbuilding  yards,  foundries,  chemical,  and  various 
other  works  on  an  extensive  scale,  and  its  vicinity  to  the 
mining  and  manufacturing  districts,  enable  it  to  meet  the 
tastes  of  all  classes  of  scientific  men.  The  proximity  of 
Chester  and  the  coast  of  North  Wales  places  many 
interesting  spots  within  easy  reach,  and  excursions  will 
be  planned,  affording  the  members  and  associates  an 
opportunity  of  visiting  such  as  they  may  select.  Arrange¬ 
ments  have  been  made  with  the  Railway,  Ocean,  and 
Coasting  Steam  Ship  Companies  for  the  conveyance  of 
members  to  and  from  Liverpool  at  a  reduced  rate.  The 
proprietors  of  the  principal  hotels  have  submitted  a 
moderate  tariff  of  charges,  not  exceeding  their  usual 
terms,  and  numerous  offers  of  private  hospitality  have 
been  placed  at  the  disposal  of  the  local  officials.  There 
is  a  foreigners’  club,  and  there  are  a  large  number  of  foreign 
gentlemen,  engaged  in  business,  who  will  assist  in  pro¬ 
viding  for  the  comfort  of  those  continental  visitors  who 
may  attend.  Those  who  require  information  and  assist¬ 
ance  in  the  way  of  providing  lodgings,  or  other  accommo¬ 
dation,  are  requested  to  communicate  with  the  honorary 
local  secretaries,  Messrs.  Wm.  Banister,  R.  Harrison,  H. 
H.  Higgins,  and  A.  Hume,  at  the  Municipal  Offices,  Dale 
Street,  Liverpool. 


CHEMICAL  NOTICES  FROM  FOREIGN 

SOURCES. 


Under  this  heading  will  be  found  an  encyclopaedic  list  of  chemical 
papers  published  abroad  during  the  past  weep,  with  abstracts  of 
all  susceptible  of  advantageous  abridgment.  The  tivo  half- 
yearly  volumes  of  the  Chemical  News,  with  their  copious 
indices,  will,  therefore,  be  equivalent  to  an  English  edition  of 
the  “  J ahresberichte." 


Note.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Coi.iptes  Rendus  des  Seances  de  VAcademie  des  Sciences,  June  13, 

1870. 

Omitting  memoirs,  papers,  and  communications  relating  to  other 
departments  of  science,  this  number  contains  the  following  original 
matter  on  physico-chemical  and  collateral  sciences  : — 

Specific  Heat  of  Mixtures  of  Alcohol  and  Water. — Drs.  Jamin 
and  Amaury. — The  authors,  after  briefly  alluding  to  a  former  memoir 
on  this  subjedt,  now  proceed  to  give,  in  a  lengthy  memoir,  a  descrip¬ 
tion  of  a  series  of  experiments  based  upon  the  employment  of  a  general 
algebraic  formula,  which,  in  fadt,  appears  to  be  applicable  not  only  to 
mixtures  of  water  and  alcohol,  but  also  to  various  other  liquids  for 
the  purpose  of  estimating  the  specific  heat  of  mixtures  of  the  same 
and  of  water.  The  paper  is  chiefly  an  algebraico-physical  essay. 

Physical  Phenomena  Observed  duringthe  Burstingof  Hollow 
Cast-Iron  Projedtiles  (Bomb-Shells,  &c.),  brought  about  by 
the  Freezing  of  Water. — Dr.  Ch.  Martins  and  G.  Chancel. — The 
authors  reply  to  the  observations  and  remarks  made  to  their  first  com¬ 
munication  on  this  subjedt  by  General  Morin  and  other  savants,  and 
point  out  that  the  objedt  they  had  in  view  while  making  these  experi¬ 
ments,  was  to  learn  under  what  conditions,  and  with  what  phenomena, 
hollow  cast-iron  vessels  (projedtiles  being  most  available  for  such 
purpose)  will  burst ;  moreover,  the  decrease  of  bulk  of  the  bomb-shell, 
brought  on  by  the  cold,  is  only  i'33  c.c.,  a  quantity  too  small  to  affedt 
the  experiment.  The  authors  agree,  however,  with  the  General,  that 
there  is  a  very  essential  difference  between  the  adtion  of  gunpowder 
and  of  freezing,  although  the  ultimate  effedt  is  the  same — viz.,  bursting 
of  the  projedtile. 

Cause  of  the  “  Rochage  ”  of  the  Carburets  of  Iron,  and  on  the 
Sparks  Produced  by  these  Metals. — H.  Caron. — Theauthorunder- 
stands,  by  rochage,  a  peculiar  produdtion  of  sparks,  best  seen  when 
molten  cast-iron  is  run  off  from  the  blast  furnace  into  moulds.  In 
this  lengthy  paper,  the  author  describes  a  series  of  experiments  under¬ 
taken  with  the  view  to  prove  that,  since  steel  and  cast-iron,  when 
molten  in  an  atmosphere  of  hydrogen  or  oxide  of  carbon,  never  emit 
sparks,  the  produdtion  of  the  latter  cannot  be  due  to  an  evolution  of 
reducing  gas  absorbed  during  the  fusion,  but  is  due,  according  to  the 
author,  to  the  formation  of  oxide  of  iron  at  the  moment  the  molten 
metal  comes  in  contadt  with  air.  When  iron  is  kept  fused 
in  an  atmosphere  of  hydrogen,  its  sp.  gr.  is  increased  from  7^84 
to  7'88,  while  the  metal  becomes  as  soft  and  malleable  as  copper. 
When  cast-iron  is  kept  fused  for  a  long  time  in  a  crucible,  it  absorbs 
oxygen,  becomes  lamellar,  and,  on  cooling,  contradts  so  suddenly  as 
often  to  leave  the  inside  of  the  mass  hollow. 


Foreign  Sources. 


Mechanical  Equivalent  of  Heat. — J.  Violle. 

Eledtrolysation  of  Air,  or  Oxygen,  as  a  means  of  Producing 
Ozone. — A.  Houzeau.— The  author  of  this  paper  summarises,  in 
thirteen  corollaries,  all  fadts  relating  to,  and  brought  out  by,  a  series 
of  no  less  than  400  experiments  made  by  him  on  this  subjedt.  The 
author  also  states  that  he  has  contrived  what  he  calls  an  ozoniseur,  a 
machine  to  convert,  instantaneously,  any  desired  quantity  of  air  or  oxy¬ 
gen  into  ozone. 

Researches  on  Platinum. — P.  Schiitzenberger. — The  author 
states  that  the  chloro-platinite  of  carbonyl,  COPtCl2,  and  the  chloro- 
platinite  of  dicarbonyl,  C202PtCl2,  may  be  viewed  as  being  the 
chlorides  of  two  diatomic  compounds — viz.,  platoso-carbonyl,  (COPt), 
and  platoso-dicarbonyl — 

'(8  8>*0 

And,  in  order  to  prove  the  correctness  of  this  view,  describes  at  length, 
in  this  paper,  the  adtion  of  ammonia,  of  ether,  of  protochloride  of 
phosphorus,  and  other  reagents,  upon  the  compounds  alluded  to,  and 
upon  the  chlorides  of  platinum. 

Tribromhydrine. — L.  Henry. — The  main  objedt  of  this  very  ex¬ 
haustive  and  lengthy  memoir  is  to  prove  the  absolute  identity  of 
tribromhydrine  and  tribromide  of  ally  1. 

Action  of  Ammonia  upon  Lecithine. — M.Gobley. — Bythe  adtion 
of  ammonia  upon  this  substance,  the  author  has  succeeded  in  pro¬ 
ducing  neurine,  margaramide,  and  adipoglyceric  acid.  Samples  of 
these  substances  were  exhibited  at  this  meeting  of  the  Academy. 

Hailstorm  near  Alais  on  May  29th  last. — E.  Bourgogne. — In 
a  letter  to  M.  Dumas,  the  author  relates  the  particulars  of  a  fearful 
hailstorm  which  has  taken  place  in  and  around  Alais  (Departement 
du  Gard)  on  the  above-named  day,  and  which  caused  an  immense 
destruction  of  property  of  various  description,  utterly  destroying  all 
crops,  killing  lambs,  and  covering  the  roads  with  hail  to  a  depth  of 
30  centimetres  (ii'Si  English  inches).  Most  of  the  olive  and  nut- 
trees  were  decorticated,  and  a  very  old  olive-tree  cut  off  at  the  roots, 
and  carried  to  a  distance  of  30  metres  by  the  violent  wind  prevailing 
during  the  storm,  the  like  of  which  has  never  been  witnessed  there 
before,  being  far  more  violent  than  that  which  took  place  in  1830  in 
the  same  locality. 

The  Bouma  das  Morts,  near  Alais. — The  scientific  committee 
occupied  with  the  investigation  of  this  grotto  write  to  the  Academy 
to  say  that  they  have  discovered  that  originally  this  grotto  was  a  lead 
mine,  worked  for  the  extraction  of  the  ore  of  that  metal,  at  a  so  re¬ 
mote  period  that  it  is  at  present  difficult  to  form  any  opinion  thereon  ; 
and  it  appears  that,  afterwards,  the  cavity  has  been  either  the  habita¬ 
tion  or  the  sepulchre  of  an  extinct  human  race,  the  remains  of  which 
arre  now  being  fully  explored. 

Lowering  the  Temperature  of  Water.— A.  Toselli.— The  emi¬ 
nent  Permanent  Secretary  of  this  Institute,  M.  Dumas,  says — The 
author  asserts  that  he  has  succeeded  in  lowering  the  temperature  of 
water  130  C.,  by  immersing,  in  that  fluid,  a  tube  spirally  wound  and 
turned  round  its  axis.  The  author  gives  a  complete  drawing  of  that 
tube,  but  does  not  state  how  the  experiment  is  to  be  made,  nor  what 
means  employed  to  bring  about  the  very  desirable  cooling,  desirable 
especially  during  hot  summer  days. 


The  American  Journal  of  Science  and  Arts,  No.  147,  May,  1870. 

Omitting  the  titles,  of  the  original  papers  and  memoirs  con¬ 
tained  in  this  number  and  intended  for  full  publication  in  our  paper, 
we  abstract  and  quote  the  following  original  papers  relating  to  chemis¬ 
try  and  collateral  sciences  : — 

Method  of  Producing,  bythe  Elecftric  Spark,  Figures  similar 
to  those  of  Lichtenberg. — E.  W.  Blake,  jun. — The  author  reviews 
the  history  of  electricity  and  the  production  of  the  figures  alluded  to, 
and  then  states — The  method  consists  in  throwing  the  discharge  upon 
the  surface  of  a  fusible  non-condufting  body.  If  the  body  be  near  its 
fusing-point,  the  figure  appears  at  once;  if  cold,  a  latent  image  exists, 
which  may  be  developed  by  heat.  The  non-conduCting  surface  is  pre¬ 
pared  by  coating  a  plate  of  metal  with  an  even  film  of  pitch.  Pieces 
of  sheet  tin,  3  inches  square,  coated  with  films  of  pitch  of  a  thickness 
varying  between  o'oi  and  o-02  inch,  were  used;  the  pitch  was  the 
ordinary  article  of  commerce,  freed  from  sand,  &c.,  by  being  melted 
and  strained  through  a  muslin  bag.  Shellac,  resin,  Burgundy  pitch, 
bees’-wax,  and  Canada  balsam  were,  in  turn,  tried  as  substitutes  for 
pitch,  but  with  unsatisfactory  results.  The  author  then  describes 
(illustrating  that  description  by  woodcuts)  his  eleCtric  apparatus,  and 
gives  cuts,  also,  of  the  figures  (Lichtenberg)  as  produced  by  frictional 
electricity  and  the  induction  coil. 

Magnesium  and  Elecftric  Lights  as  applied  to  Photo-Micro¬ 
graphy. — J.  J.  Woodward. — A  lengthy  paper,  illustrated  by  several 
engravings. 

Mechanical  Finger  for  the  Microscope. — J.  H.  B.  L. — With 

woodcuts. 

Combinations  of  Silicon  with  Alcoholic  Radicals. — C.  Friedel 
and  J.  M.  Crafts. — This  lengthy  memoir  is  divided  into  the  following 
sections; — Silicic  ethide  ;  adtion  of  bromine  on  silicic  ethide  ;  the  oxide 
of  silicic  tri-ethide  ;  aCtion  of  chlorine  on  silicic  ethide  ;  the  acetic 
ether  and  the  alcohol  of  silicic  ethide  ;  oxidation  of  silicic  ethide ;  sili¬ 
cic  methide  ;  silicic  ethide  and  methide. 

Description  and  Analysis  of  the  Franklin  County  Meteoric 
Iron  ;  with  Remarks  on  the  Presence  of  Copper  and  Nickel  in 
Meteoric  Irons,  the  Method  of  Analysing  the  same,  and  the 
probability  of  the  Lead  in  the  Tarapaca  Iron  having  been 
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originally  foreign  to  that  mass. — J.  Lawrence  Smith. — This  rather 
lengthy  paper  treats,  in  its  first  sedtion,  of  the  Franklin  County 
meteoric  iron  (sp.  gr.,  7  692) ;  its  weight  was  24  lbs.  Composition,  in 
100  parts — Iron,  9038;  nickel,  8*53  ;  cobalt,  036;  copper,  minute 
quantity;  phosphorus,  0-05. 

Examination  of  a  New  and  Extraordinary  Gas-Well  in  the 
State  of  New  York. — H.  Wurtz.— This  paper  is  chiefly  of  local  im¬ 
portance  ;  but  the  following  brief  scraps  have  a  general  bearing.  It 
appears,  in  the  first  place,  that  some  four  years  ago,  the  owner  of  a 
piece  of  ground  in  the  township  of  West,  Bloomfield  County,  Ontario, 
while  boring  for  petroleum,  struck,  at  about  500  feet  below  the  surface, 
a  cavity  from  which  a  copious  stream  of  gas  commenced  blowing  off  at 
the  rate  of  400,000  cubic  feet  per  day.  The  bore-hole  is  tubed  down,  and 
5  inches  in  diameter  ;  and  the  issuing  gas,  when  burning,  gives,  in  a 
still  atmosphere,  a  flame  30  feet  high.  This  phenomenon  has  now  con¬ 
tinued  for  fully  four  years.  The  gas  consists,  percentically,  of — Marsh 
gas,  82-41 ;  carbonic  acid,  io'ii ;  nitrogen,  431;  oxygen.  0-23;  illu¬ 
minating  hydrocarbons,  234; — sp.  gr.,  0-693. 

Certain  Double  Sulphates  of  the  Cerium  Group. — C.  II.  Wing. 

New  Aspirator. — J.  C.  Draper. — Illustrated  with  a  woodcut.  The 
principle  is  that  of  the  Giffard’s  injedtor. 

Adtion  of  Sunlight  on  Sulphurous  Acid. — O.Loew. — The  author 
found  that,  when  aqueous  sulphurous  acid  was  exposed  in  sealed  tubes 
to  the  adtion  of  sunlight,  it  was  gradually  reduced  to  sulphur,  but  the 
oxygen  was  not  liberated,  another  part  of  the  acid  having  been  oxidised 
by  it  to  sulphuric  acid. 

Simple  Method  of  Avoiding  Observations  of  Temperature 
and  Pressure  in  Gas  Analyses,  and  on  the  Application  of 
Sprengel’s  Mercurial  Pump  in  Analysis. — W.  Gibbs. — Illustrated 
with  a  series  of  algebraic  formulae  and  woodcuts. 

Peculiar  form  of  the  Discharge  Between  the  Poles  of  the 
Eledtric  Machine. — A.  W.  Wright. — With  diagrams. 

M  ovement  of  the  Dome  of  the  Capitol  at  Washington  during 
the  Gale  of  December  10—12,  1869. — T.  Walter. — Although  the 
contents  of  this  paper  do  not  stridtly  belong  to  the  subjedts  usually 
treated  of  in  our  periodical,  rve  cannot  refrain  noticing  the  curious 
effedts  here  recorded.  The  author  had  construdted  a  very  sensitive 
apparatus  to  test  the  effedt  of  the  expansion  of  the  Dome  (an  iron 
strudture,  137  feet  in  diameter  and  200  feet  high)  by  the  sun's  rays  ; 
it  happened,  however,  that  the  wind,  and  not  the  sun,  made  use  of  the 
author’s  preparations,  and  recorded  its  vagaries  through  the  agency 
of  the  vast  mass  of  the  dome.  One  rvould  think  such  a  mass 
immovable  against  any  adtion  of  wind  ;  but  this  is  not  so.  The  author 
gives  a  diagram,  proving  what  a  gusty  day  was  capable  of  effedting  in 
giving  motion  to  the  mass.  It  is  a  well-known  fadt  that  tall  chimney 
stalks  and  high  church  steeples,  shot-towers,  and  the  like,  move  about 
in  rough  weather,  as  also,  perceptibly,  do  the  high  towers  of  Antwerp 
and  Utrecht,  though  very  massive  buildings  ;  but  movements  in  a 
dome  such  as  that  alluded  to  could  hardly  have  been  reasonably  ex- 
pedted. 


Zcitschrift  fiir  Chemie  von  Beilstein,  No.  9,  1870. 

This  number  contains  the  following  original  papers  and  memoirs  : — 

Adtion  of  Nitric  Acid  upon  Azotoluide. — W.  Petrieff. — When 
nitric  acid  (sp.  gr.,  13)  is  added  to  azotoluide,  and  care  taken  to  cool 
the  mixture,  mononitro-azotoluide  is  formed  which  is  almost  en¬ 
tirely  soluble  in  alcohol.  On  evaporating  this  solution,  two  sub¬ 
stances  are  obtained,  both  composed  of  C14H,.,(N02)N2  ;  one 
of  these  bodies,  a  red  substance,  fuses  at  6 y°  ;  the  other, 
yellow,  fuses  at  63°.  When,  however,  crystals  of  azotoluide  are 
added  to  strong  nitric  acid,  -without  cooling,  two  other  substances 
are  formed — viz.,  trinitro-azotoluide,  soluble  in  boiling  alcohol,  diffi¬ 
cultly  soluble  in  ether,  fusing  at  185*,  formula  C^H^NCLLN^  ;  and 
a  body  insoluble  in  alcohol,  but  soluble  in  benzol  and  nitric  acid, 
fusing  at  201°,  exploding  violently  when  heated  to  a  higher  tempera¬ 
ture;  formula,  CltHn(N02)8N20.  The  author  has  also  tried  to  obtain 
these  substances  by  the  adtion  of  nitric  acid  upon  azobenzid;  but  this 
readtion  did  not  lead  to  the  desired  results,  azoxybenzide  being  formed. 
The  adtion  of  pentachloride  of  phosphorus  is  as  follows  :— 
C12H10N2O  +  PC13=C12H10N2  +  PCkjO  +  CL. 

A  Body  Homologous  with  Benzidine. — W.  Petrieff. — Hydrazo- 
toluide  is  converted,  by  the  cautious  addition  of  sulphuric  or  chlor- 
hydric  acids,  into  a  crystalline  body  homologous  with  benzidine,  fusing 
at  128°,  and  readily  soluble  in  boiling  water,  alcohol,  and  ether.  This 
base  yields,  with  sulphuric  acid,  two  different  salts,  one  of  which  is 
soluble  in  boiling  water  and  in  alcohol,  the  other  insoluble  therein; 
the  formula  of  the  latter  is  CUH18N.2  +  2H2S04.  The  author  observes 
that  he  obtained  this  body  only  from  hydrazotoluide,  prepared,  by  means 
of  sodium  amalgam,  from  hydrazotoluide. 

Adtion  of  Hydrobromic  Acid  upon  Azoxybenzide. — R.  Send- 
zink. — When  hydrobromic  acid  adts  upon  azoxybenzide,  a  substance  is 
formed  which  proved  to  be  bibromaniline— 

C12H,0N2O  +  4HBr=2C0H4Br2N  +  H20  +  H2. 

This  readtion,  however,  only  takes  place  when  a  large  excess  of  hy¬ 
drobromic  acid  is  taken;  with  a  small  quantity  of  the  latter,  an  oily 
substance  is  obtained,  and  very  little  bibromaniline.  Hydriodic  acid 
converts  azoxybenzide  very  readily  into  benzidine. 

Researches  on  the  Allyl  Group.— B.  Tollens.— The  author,  re¬ 
ferring,  first,  to  some  of  his  former  experiments  on  this  subjedt,  states 
that  allyl-alcohol,  obtained  by  him,  does  not  yield,  when  treated  with 
substances  which  give  off  hydrogen,  either  propylic  or  isopropylic 
alcohol.  The  preparation  of  allyl-alcohol  from  glycerine  and  oxalic 


acid,  is  rendered  difficult,  by  reason  of  a  small  quantity  of  alkali,  almost 
always  present  in  oxalic  acid,  and  very  difficulty  removable  from  it. 
The  author,  therefore,  adds  from  £  to  1  per  cent  of  hydrochloric  acid, 
whereby  this  objection  is  obviated.  Sulphuric  acid  may  be  used,  but 
excess  of  either  should  be  avoided,  especially  since  even  a  slight  excess 
of  chlorhydric  acid  causes,  at  about  200°  (the  most  suitable  temperature 
for  the  readtion),  the  formation  of  mono-allyline— 
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a  liquid  boiling  at  240°,  but  then,  also,  partly  decomposed. 

Some  Additional  Observations  on  the  Formation  of  Ozone 
in  a  Flame. — O.  Loew. — -This  paper  is  written  as  a  reply  to  some 
remarks  published  by  Dr.  Bbttger  on  the  author’s  observations  on  this 
subjedt,  wherein  the  former  chemist  says  that  peroxide  of  hydrogen 
and  carbonate  of  ammonia  are  formed  in  the  manner  described  by  the 
author  (see  Chemical  News,  vol.  xxi.,  p.  107).  Theauthornow  states 
that,  by  using  a  pair  of  bellows  and  a  large  Bunsen  gas  burner,  he  has 
filled,  in  a  short  time,  a  large  room  with  the  peculiar  odour  due  to 
ozone,  while  delicate  tests  failed  to  detedt  any  peroxide  of  hydrogen 
or  carbonate  of  ammonia. 


Revue  Hebdomadaire  de  Chimie,  June  2,  1870. 

Analysis  of  Three  Sorts  of  Corn  cultivated  near  Saulsaie 
(Departement  du  Rhone). — Dr.  J.  Koussille.—  This  grain  (wheat) 
had  been  grown  experimentally  for  the  purpose  of  trying  a  peculiar 
kind  of  soil  containing  no  less  than  883  per  cent  of  silica  insoluble 
in  hydrochloric  acid.  The  sorts  of  corn  are  termed  bleu,  rouge,  and  fern, 
and  were  found  to  contain,  in  100  parts,  respedtively — Water,  14-2, 
14-10,  1532;  organic  matters,  84-8,  84-22,  8278;  mineral  matter,  1  72, 
i-68,  1-9.  The  yield  per  hedtare  of  each  was,  in  kilos,  of  the  thrashed- 
out  grain,  2576,  1419,  and  1956.  The  soil  alluded  to  contains  0-060  per 
cent  of  phosphoric  acid  and  7,’iy  per  cent  of  organic  matter. 


Jahrbuch  der  Kaiserlich-Kdniglichen  Geologischen  Reichsanstalt , 

No.  1,  1870. 

This  periodical  appears  only  quarterly,  and  is,  moreover,  rarely  pub¬ 
lished  with  great  accuracy  as  to  date  of  publication,  it  being  an  official, 
not  a  commercial  undertaking. 

This  number  contains  the  following  original  papers  relating  to 
physico-chemical  and  collateral  sciences  : — 

The  Town  of  Oldenburg  and  its  Environs  in  relation  to 
Water  Supply. — H.  Wolf. — The  town  alluded  to  is  in  Hungary.  The 
lengthy  memoir  deserves  special  notice  as  an  excellent  contribution  to 
economico-geological  surveys  of  this  description.  The  paper  is  illus¬ 
trated  with  maps  and  engravings. 

Report  on  the  Production  and  Circulation  of  the  Mineral 
Fuels,  and  the  Localities  where  these  are  Found  and  Wrought 
in  the  Austro-Hungarian  Monarchy. — F.  Fcetterle. 

The  Kainite  from  Kalusz,  in  Galicia.— Karl  Ritter  von  Hauer. 
— The  celebrated  author  of  this  lengthy  memoir  states  that  the  kainite 
found  in  large  quantity  at  the  locality  alluded  to  contains,  on  an  average, 
in  100  parts— Sulphuric  acid,  2036  ;  chlorine,  28'oi  ;  magnesia,  io’i6; 
potassium,  16-38  ;  sodium,  7-97  ;  calcium  and  protoxide  of  iron,  a  trace  ; 
water,  14-36;  clay,  3-41.  Formula,  KCl  +  2(Mg0.S03)  +  6H0.  The 
kainite  here  alluded  to  agrees  very  closely  in  composition  with  that 
found  near  Stassfurth.  The  author  enters,  at  great  length,  into  details 
about  the  manufacture  of  salts  of  potassa  from  this  mineral. 


Revue  des  Corns  Scientifiques  de  la  France  et  de  VEtranger, 

June  11,  1870. 

This  number  does  not  contain  any  papers  diredtly  relating  to 
chemistry  ;  but  it  contains  a  lengthy  and  very  clearly-written  paper, 
illustrated  by'  several  woodcuts,  on  the— 

Use  of  Steam-Backing  in  Locomotive  Engines.— M.  Le 
Chitelier. 

And  a  lengthy  ledture  by  the  celebrated  Heidelberg  physiologist, 
Dr.  Helmholtz,  on  the — • 

Physiological  Adtion  of  Eledtric  Currents  of  Short  Duration 
in  the  Interior  of  Conducting  Bodies. 


Les  Mondes,  June  9,  1870. 

The  Arenes  at  Paris. — Rev.  Michon.— A  lengthy  paper  illustrated 
with  several  woodcuts,  and  describing  the  various  objedts  of  scientific 
and  historical  interest  found  in  this  very  ancient  building,  which,  for 
some  centuries,  has  been  covered  over  by  the  mould  and  rubbish  of 
a  city  of  later  date. 

Experiments  on  the  Physiological  and  Therapeutical  Proper¬ 
ties  of  Phosphate  of  Lime. — Dr.  R.  Dusart. — The  chief  point  of 
interest  in  this  paper  is  that  phosphate  of  lime,  in  some  form  or  other, 
is  absolutely  required  for  the  proper  performance  of  the  fundtions  of 
nutrition,  since  it  causes  the  albumenoid  substances  to  form  cells  and 
tissues.  The  author  speaks  of  a  ladto-phosphate  of  lime  as  a  thera¬ 
peutic  agent,  but  does  not  specify  what  that  substance  is  ;  it  may  be  a 
double  salt  of  ladtic  and  phosphoric  acid  with  lime. 

Distances  at  which  Sound  can  be  Heard. — Rev.  F.  Moigno. — 
The  fog-horn  established  at  Fouchercan  be  heard,  in  calm  weather, 
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at  a  distance  of  28  kilometres  ;  during  storms,  at  a  distance  of  from  9 
to  15  kilometres;  and  with  wind  blowing  in  the  direction  wherein  the 
sound  is  sent  (seaward),  46  kilometres.  The  cannonade  at  the  battle 
of  Waterloo  (June  18, 1815)  was  heard  at  Creil  (France), 200  kilometres 
distant  therefrom  ;  and  the  cannonade  at  the  battle  of  March  30th, 
1814  (near  Paris),  was  heard  distinctly  at  Casson, between  Lisieux  and 
Caen,  at  176  kilometres’  distance,  in  each  case  as  the  crow  flies. 

Conversion  of  an  Ordinary  Electric  Machine  into  a  Holtz’s 
Machine.— Rev.  Dr.  Laborde. — A  lengthy  paper  wherein  the  author 
points  out  how  the  desired  objedt  can  be  obtained,  temporarily,  for  the 
purpose  of  ledture-room  experiments. 


Cosmos,  June  11, 1870. 

Effedts  of  Cold  upon  Plants.— Dr.  Zurcher,  writing  from  Toulon, 
states  that  on  the  night  from  the  3rd  to  4th  of  January  last,  the  ther¬ 
mometer  in  the  public  garden  of  the  town  alluded  to  marked  -8*,  and 
that  a  large  quantity  of  snow  covered  the  ground  and  the  trees,  among 
which  a  number  of  palm-trees,  and  even  Chamaerops  and  Jubea, 
none  of  which,  though  exposed  to  this  low  temperature,  suffered  any 
damage.  From  observations  made  by  the  author  and  several  other 
parties,  it  appears  that,  as  regards  the  injury  done  to  the  plants  by 
great  cold,  the  effedts  thereof  do  not  depend  so  much  on  the  degree  of 
cold,  as  on  the  calmness  of  the  air  (absence  of  wind)  and  absence  of 
moisture. 

Means  of  Detecting  the  Genuineness  of  Kirschwasser.— S’ 
Meunier.— Place,  in  a  test-tube,  some  powdered  guaiacum-wood,  and 
add  to  it  some  of  the  Kirschwasser  to  be  examined.  If  the  latter  is 
really  genuine,  an  indigo-blue  colour  will  forthwith  appear,  and  con¬ 
tinue  for  about  an  hour  ;  but,  if  the  liquor  has  been  prepared  with 
essential  oil  of  almonds,  Aqua  laurocerasi,  or  crushed  cherry-stones 
macerated  in  alcohol,  only  a  yellow  tint  will  be  produced.  The  rationale 
of  this  curious  phenomenon  is  not  explained,  and  will  be  the  subjedt 
of  further  investigation.  Kirschwasser  contains,  when  genuine,  hydro¬ 
cyanic  acid,  hydride  of  benzoyl,  and  a  peculiarly-flavoured  essential  oil 
not  known  in  the  isolated  state. 


Moniteur  Scientifique,  No.  324,  June  15,-  1870. 

This  number  contains  the  following  original  papers  and  memoirs 
relating  to  physico-chemical  and  collateral  sciences  : — 

Experiments  on  the  Salts  of  Manganese.— Dr.  A.  Commaille. 
—The  author  describes  at  length  the  action  of  acids  upon  perman¬ 
ganate  of  potassa,  aided,  in  some  instances,  by  the  reducing  adtion  of 
alcohol, ether,  and  electricity.  The  author  observes,  casually,  that  the 
salts  of  the  protoxide  of  manganese  are,  when  perfedtly  pure,  quite 
colourless.  The  memoir  is  divided  into  the  following  sedtions  : — 
Nitric  acid  and  permanganate  of  potassa;  sulphuric,  hydrochloric, 
iodic,  arsenious,  oxalic,  acetic,  tartaric,  citric,  tannic,  benzoic,  and  uric 
acids,  respedtively,  with  permanganate  of  potassa.  The  author  found 
that,  under  the  influence  of  the  eledtric  current  and  chlorhydric  acid, 
hvdrogen  gas  alone  is  given  off  from  the  permanganate  ;  the  same  is 
observed,  under  similar  conditions,  with  oxalic  acid. 

Palm  Oils  of  Commerce.— P.  Guyot.— Palm  oil  is  obtained  from 
the  fruit  of  the  Avoir  a  or  Crocro  palm-tree,  growing  on  the  coast,  and 
also  in  the  interior  of  the  Guinea.  It  yields  two  kinds  of  oil— viz.,  a 
white-coloured,  butter-like  substance,  extradted  from  the  kernel  of  the 
fruit  and  chiefly  used  by  the  natives  as  food ;  the  point  of  fusion  of 
this  oil  is  stated  to  be  rather  high.  The  other  kind  is  extradted  from 
the  fibrous  sarcocarpon  surrounding  the  fruit ;  at  the  prevailing  tem¬ 
perature  of  its  native  country,  this  oil  is  fluid,  but  in  Europe  it  has 
the  consistency  of  butter;  its  colour  is  yellowish  orange,  and  its  smell 
is  very  much  like  that  of  violet  flowers  ;  it  is  insoluble  in  cold  as  well 
as  boiling  water,  slightly  soluble  in  alcohol,  and  very  soluble  in  ether. 
The  author  gives,  in  a  tabulated  form,  the  results  of  the  adtion  of 
different  reagents  upon  the  oil  alluded  to,  and  some  of  the  commercial 
varieties  thereof,  as  imported  from  other  countries  where  the  oil  is 
obtained  either  from  the  same  or  some  other  kind  of  palm-tree.  The 
adtion  of  the  reagents  alluded  to  (sulphuric  and  nitric  acids,  ammonia, 
chloride  of  zinc,  protochloride  of  tin,  pernitra-te  of  mercury,  and  liver  of 
sulphur)  is  not  sufficiently  charaaeristic  to  be  specifically  quoted  here ; 
and  this  is  the  less  necessary,  because,  as  the  author  also  states,  adul¬ 
teration  of  these  oils  would  not  be  praaised  in  the  country  whence 
they  are  exported,  and  certainly  not  in  Europe,  unless  it  were  done  in 
a  very  wholesale  manner,  and  with  the  application  of  very  inferior  fats. 
The  complete  solubility  in  ether  is  a  sufficient  test  of  purity;  the 
colouring  matter  is  readily  destroyed  when  desired. 

Extraction  of  Copper  from  its  Ores. — MM.  Tessie  du  Motay  and 
Co  —The  authors  propose  to  apply  their  oxyhydrogen  gas  for  the  pur¬ 
pose  of  oxidising,  from  copper  ores,  the  other  metals  they  may  contain, 
after  such  ores  have  been  previously  treated  so  as  to  be  in  the  state  of 
metallic  silicates,  as  they  call  it. 

Application  of  Phenic  Acid  for  the  purposes  of  Leather  and 
Skin  Manufacture. — E.  L.  C.  Baudet.— The  author  describes,  at 
great  length  and  very  exhaustively,  all  the  operations  whereby  hides 
and  skins  are  converted  into  what  is  generally  called  leather,  and  pro¬ 
poses  the  use  of  phenic  acid  as  a  preservative  against  various  kinds 
of  injury  the  raw,  as  well  as  the  ready-made  materials  are  subjected  to, 
from  various  causes,  both  during  and  after  their  conversion  from 
hides  and  skins  into  saleable  commodities. 

Detection  of  Bone-Cuttings  among  Rasped  Hartshorn.— F. 
Cyrias.— The  author  advises  to  take  2  grms.  of  the  material  to  be  tested, 
to  eliminate,  first,  the  adhering  dust  by  means  of  a  fine  sieve;  next, 
to  dry  it  at  ioo°  ;  and  then  to  boil  it  for  an  hour  with  water,  to  collect 


the  insoluble  residue  on  previously-counterpoised  filters,  to  wash  well 
with  boiling-hot  water,  and  to  weigh  after  drying.  If  the  loss  in  weight 
is  below  6  per  cent,  the  conclusion,  says  the  author,  may  safely  be 
that  the  sample  in  question  does  not  contain  even  a  trace  of  genuine 
hartshorn  ;  if  the  loss  by  weight  is  above  6  per  cent,  the  number,  6, 
should  be  deducted  from  the  quantity  found,  which  should  be  desig¬ 
nated  as  «;  and  the  proportion,  supposing  10  per  cent  loss  to  have 
been  found,  will  stand — 8 : 100=4  :  #=50  per  cent  of  genuine  hartshorn. 
Since,  however,  the  use  of  hartshorn,  as  well  as  of  such  prepara¬ 
tions  as  the  once  renowned  Dccoctum  album  Sydenhami,  are  now 
altogether  forgotten,  and  superseded  by  more  simple  substances,  this 
test  has  only  a  scientific  interest,  as  indicating  in  genuine  hartshorn 
a  far  larger  amount  of  matter  soluble  in  water  than  is  present  in 
bones. 


Bulletin  de  I'Academie  Roy  ale  des  Sciences ,  des  Lettres  et  des  Beaux 
Arts  de  Belgique,  No.  3,  1870. 

This  number  contains  the  following  original  papers  relating  to 
physico-chemical  sciences: — 

Meteorite  from  Saint-Denis-Westrem,  near  Ghent. — S. 
Meunier. — This  stone,  weighing  720  grms.,  which  fell  from  the  sky 
on  the  7th  of  June,  1855,  the  fall  being  accompanied  by  a  loud  detona¬ 
tion  and  strong  emission  of  light,  belongs,  according  to  the  author,  to 
what  he  terms  luceite,  a  white-coloured,  fine-grained,  harshly-feeling 
very  crystalline  substance  (sp.  gr.,  3'43)  consisting  for  88-g  per  cent 
of  alithoid  matter, madeup  of  silica, magnesia,  oxides  of  iron,  alumina, 
soda,  and  potassa,  with  traces  of  lime  and  oxide  of  chromium.  Fully 
65  per  cent  of  this  quantity  is  soluble  in  chlorhydric  acid.  By  means 
of  the  magnet,  about  8  per  cent  of  metal,  chiefly  iron,  is  separated. 
The  paper  contains  an  exhaustive  discussion  on  the  origin  of  meteor¬ 
ites  ;  and  the  author  states  that  our  moon  is  gradually  tending  more 
and  more  to  become  broken  up  into  smaller  spheroids,  some  of  which 
may  reach  our  globe  as  meteoric  stones  at  a  future  day. 

Discovery  of  a  Layer  of  Native  Phosphate  of  Lime  under 
the  City  of  Leuven  (Louvain),  Belgium. — G.  Lambert. — It  ap¬ 
pears  that  the  municipal  government  of  the  city  alluded  to  have,  for 
some  purpose  or  other  (not  specified,),  been  making  borings  deep  into 
the  soil  in  a  central  part  of  that  place.  Among  the  minerals  obtained 
are — At  a  depth  of  no  metres  from  the  surface,  a  layer  of  a  material 
containing — water  driven  off  at  ioo°,  1*28  per  cent ;  water  driven  off 
at  red-heat,  after  drying  at  ioo°,  6’42  per  cent ;  insoluble  in  chlorhydric 
acid,  i6'42  per  cent;  anhydrous  phosphoric  acid,  ag'go  per  cent.  This 
material  contains,  therefore,  about  62  per  cent  of  tribasic  phosphate  of 
lime. 


NOTES  AND  QUERIES. 

Bromine.— Can  you,  or  any  of  your  readers,  give  me  a  thoroughly- 
accurate  process  for  the  separation  of  bromine  from  bromic  acid, 
where  the  two  exist  together  as  a  bromide  and  bromate  of  an  alkali. 
— J.  H.  Watson. 

Phosphate  of  Ammonia. — (Reply  to  “  J.  W.  M.”) — You  will  find, 
in  any  of  the  larger  works  treating  on  chemistry,  what  you  require. 
Consult  the  excellent  work  of  Dr.  W.  A.  Miller,  or  Watts’s  “  Dic¬ 
tionary,”  and  the  works  of  the  late  Dr.  Brande,  &c.,  all  of  which  you 
can  inspedt  at  the  Library  of  the  Commissioners  of  Patents. 

Persulphide  of  Hydrogen. — I  should  feel  obliged  if  you  can  in¬ 
form  me  whether  the  adtual  composition  of  persulphide  of  hydrogen 
has  ever  been  demonstrated  analytically,  as  I  am  endeavouring  to 
attain  this  myself. — W.  B.  G. 

Method  for  the  Removal  of  Stains  of  Iron  Mould  from  Fabrics. 
The  removal  of  these  stains  is  a  matter  of  some  difficulty  if  they  have 
remained  on  a  fabric  for  some  time.  The  usual  substances  employed 
for  this  purpose  (oxalic  acid  or  quadroxalate  of  potassium)  require 
placing,  in  concentrated  solution,  in  contadt  with  the  material  for  a 
considerable  time,  thereby  materially  weakening  and  rotting  the  fibre. 
The  following  method  is  free  from  this  objedtion,  and  will  remove 
stains  of  long  standing  almost  immediately  : — Wet  the  mark  with 
yellow  sulphide  of  ammonium,  by  which  it  will  be  immediately 
blackened,  and  allow  it  a  minute  or  so  to  penetrate  ;  then  wash  out 
the  excess  of  sulphide,  and  treat  the  black  spot  with  cold  dilute 
chlorhydric  acid,  by  which  it  is  immediately  removed.  Finally,  wash 
well  with  water. — W.  B.  G. 


TO  CORRESPONDENTS. 


J.  R. — The  method  given  in  Fresenius  maybe  relied  on. 

W.  N.  (Huddersfield). — There  is  no  objedtion  to  the  use  of  hydro¬ 
chloric  acid  instead  of  sulphuric  in  the  preparation  of  C02,  provided 
the  gas  is  washed  with  carbonate  of  soda  solution. 

F.C.S. — Your  letter  has  been  referred  to  the  reporter. 

B.  W.  Gibsone. — Thanks  for  your  paper  ;  it  shall  be  inserted  in  an 
early  issue. 

James  R.  Gregory. — We  have  received  your  catalogue  of  minerals, 
&c. ;  it  seems  to  be  very  complete,  and  the  prices  being  affixed  makes 
it  valuable  to  all  mineralogists. 

J.  Pattis  on. — A  work  by  the  Editor,  embracing  both  the  subjedts  you 
name,  is  in  the  press. 

Chrome  Colour. — There  is  a  letter  for  this  correspondent  at  our  office. 

J.  W.  M.— Send  your  address  to  our  publisher. 
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Condensing  Lens.  Lieberkuhn.  Parabolic  Lieberkuhn.  Side  Reflector.  Vertical  Illuminators.  Mirror. 

Diaphragm  Plate.  White  Cloud  Illumination.  Dark-Field  Illumination.  Internal  Reflection.  Achromatic 
Condenser.  Webster  Condenser. 

CHAPTER  VI.— Polarised  Light. 

Undulations  of  Light.  Interference.  Iridescence.  Newton’s  Rings.  Polarisation  by  Reflection.  Nicol’s  Prism. 
Tourmaline.  Herapathite.  Colours  Produced  by  Selenite  Films.  Apparatus  used  for  Polarising  with  the 
Microscope.  Polarisation  with  High  Powers.  Polarisation  a  Test  of  Double  Refraction.  Conducting 
Observations  with  Polarised  Light. 

CHAPTER  VII. — Drawing  and  Micrometry. 

Photography.  Free  Hand  Drawing.  Camera  Lucida.  Soemmering’s  Mirror.  Neutral  Tint  Reflector.  Mode  of 
Using  Drawing  Instruments.  Illumination  for  Making  Drawings.  Scales  Attached  to  Drawings.  Estimating 
Magnifying  Power.  Ruled  Disc  in  Eye-piece  Used  for  Drawing.  Micrometry.  Stage  Micrometers.  Eye- 
Piece  Micrometers.  Adjusting  Eye-Piece  Micrometers.  Drawing  Materials.  Engraving.  Lithography. 

APPENDIX. 

Apparatus.  Lesson  1 — On  Use  of  Condensing  Lens  and  Mirror.  Lesson  2 — Examination  of  Sponge  Dirt. 
Lesson  3 — Examination  of  White  Powders.  Lesson  4 — Structure  of  Wood.  Lesson  5 — Aquatic  Observations. 
Lesson  6 — Fibres  and  Textile  Fabrics. 

LONDON:  HENRY  GILLMAN,  BOY  COURT,  LUDGATE  HILL,  E.C. 

AND  ALL  BOOKSELLERS. 
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